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AN APPROXIMATE LIFE-TABLE FOR THE UNITED STATES

' ON TIE BASIS, OF TIIE NINTHO CHENSUS, 1870.

[PLATES XX VILI-TX; XLITI-IV ] :

BY B B ELLIOTT, U. &

BUREAU OF STATISTICS,

[ 7 & letier tn the Superintendent of the Cemsus, 18%72.]

N compliance with your request to be furnished with a “ Jife-table” hased ou that
portion of the returns of the United States census which purports to show distributed,
according to age, the number of persons living on the first day of June, 1870, and

the mumber of deaths which occurred during the twelve months which immediately
preecded that date, T have prepared the following analysis and statement

An important difficulty is encountered, at the outset of an attempt to, amive eyen
approximatcly at a table which shall fairly represent the law of mortality obtaining In the
general population, in the fact, manifest on inteliigent spection and confirmed by carclul
comparison with other analogous and trustworthy data,that the number of deaths reported
as having oceurred in the period above referred to falls Tar short of the anumber which
must have taken place®

In conducting the investigation proposed, this deficiency could only be supplied by
resort to a somewhat arbitrary assumption, limited, however, by an nvestigation of the
rates of mortality relative to population which ebtain in other communities, so far ay
acesssible, and in portions of our own country.

In the construction of the following tables the deficiency in the returas of deaths was
assumed to be forfp-one per cent of the full number of deaths which must have taken
place.  This assumed deficiency gives a general rate of mortality not dilenng greaily
from thai obtaining 1 Lngland and Wales, and is also in substantial accord with the
results of observation at different periods in the Statc of Massachusetts, in our own
country. It is impossible to determine with precision the amount of deficiency in the
return of deaths, but from the results herein computed on the asswmption of a deficiency of
forty-one per cent, it is easy to calculate corresponding values which shall conform to the
assumption of any other supposed rate of deficiency.

The distribution of the ages of the living population, and of the deaths as furnished
by the official returns of the census, although to some extent faulty, yield rattos which,
augmented as above deseribed, have been aceepted in the construction of the following
tables as satisfactonly correct.
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UxiTep States CENsvs, 1870
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" I is easy 1o explein 1ag cause of the wholesale omissions fren the returns of deaths in Lhe census, which have Ecen
refegred ta, Tu take iheo cocent coasus as an exnmple, the census law cequired che refumn of al] deaths oecarciog 1o Rmilics
from ths tst of June, 186n, do the 31st of May, 1870 ™ all, tweive wonths.  The coomeration in the course of wwhich this was
ta be aeconplished began on (he 1st of June, 1370, aod dlosed. nominally, on (he 20t of Octulier, bt really ahout the 15l of
Tanuary, 187, Thus, the efficers of the tensus wer2 culled npon to recorer all the deaths oecurring duzing e censns year,
at n distence o time maging fom oue day to ninctoen monilis from the duies at which such dsaths seveeally oovvired. The
antecedenl inprobabiliy of suci2ss o such an alwempt wonld heof the arcongest ; while the actoal capesience of (hree cen-
suges has shown that nssistant marshals fall short of the true number of desils by not far [rum 4o por ceat, 85 a role. In
spine cascs sasistanl marchals 23] te put the queston ; in olhiers, heads of families, o persons answenog Tur them, fadl to
reeall the Tact of a death octudring dacing the yoar, espocizlly when ten or eloven months have slrcady slapsed since the date
of death, and the mind, not ennatueally, tefers 1o the evenil a5 having talien plsce a vear oc longer Befnre, I still anpther
Iazge nymber of cases, persons die gnt of fesmilier, which class of cases seemS not 1o bave been in eéoniproplation of the
census Jaw, which makes the retun of moriality 3 fanily wetoro. Lo still other ceses, denths oceur io faflics, but the very
dently dsell breaks np the family and scatters the surviving members, Ieaving no eoc (o report the desuy iv (he census:  In
still wiher cages, douths nosur in what arz construcitvely familics for the purposes of 1he consus, . 2, boarding-hooses, hotols,
cit., bul the commen le of membership or associntion i3 fere so casial and so slight thal (he chances aze altopethier against
the clrcumstance bring Tefained in memony six or vight maonths 2fier,

The dimensions atimiced by the life-icsntance intezest, withla the pasd fow yoors, make it penuliarly 3 madter of reseel at
the present Hine hat the censes shoold oot afiped 1he data for determining with absolute precision and cerainty the death-rate
of the ¢cowniry, whether in the sgerepmitc or by classes of the popolation. This can ngver be dope withoud » national schome
pf rogisteation, siringently coforced by penaltics, Such o scheme, howéver, does not exist, and is, perhaps, in the patare of
our Guvarnmernt, whally impeacacable,. The number of Siates which provide for thomselves a system of regiatering births,
Jenths, and maenages, will probably increase from decade Lo decade, while the resalts of repisteution will improve steadily
with ouch year for swhich dhe effort is continned, sffording fhue fuller aud better materizl for correeting extors anl supplying
deficiencies in Ihe census statistivs; byt it is (00 uch to cxpect, for many & fegds 1o come, that all the States will Join in
&fforts o seoure exacl infarmation of this chawicter —[THE COMPMLER.] '

TABLE 1L
ArrroxiMATE LLI¥BE-TABLE, CONSTRUCTED OX THE DASIS OF 7THE UNITED STATES
CExsrs OF 1870, SIOWING FOR DIFFERENT INTERVALS OF AGE TIIE ANNUAL RATE
OF MORTALITY FER 1,000 AT THE SFFCIFIED AGES, THE NUMBERS LIVING IN A STA-
TIONARY POFULATION SUSTAINED DV 100,060 ANNUAL BIRTIS, AND THE NUMBER OF
ANNUAI DEATHS [N SUCH PUPULATION.
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TABLE 1II
AprroXIMATE LIFE-TABLE (CONTINUED), CONSTRUCTED ON THE BASIS o THE UINITED
Srates Crxnsus ov 1870, SHOWING, FOR DIFFERENT AGES OF LIFE, THE NUMBER OF
PERSONS SURVIVING UUT OF TGO,G00 BORN AI.I\e'E; TITE NUMRER OF FLRSONS 1IVING
AT AND OVER TIICSE AGES 1IN A STATIONARY POPULATION SUSTAINED LY 000600
ANNUAL BIRALLE; AND THE MEAN FUTURE DURATION QF LIFEL.
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In colurnn {2) of Table 111 is shown the number surviving the different ages of life,
out of 100000 persons born alive,  Thus, out of 1o0000 born alive, 69,864 suryive age 10
65,083 survive age 20; 42,606 survive age 50; 9,544 survive age 8¢; 38 reaching the
advanced age of 100 yearz.  In’column {4) of the same table js shown the mean after-life
time, or mean fulure duration of life corresponding to the different ages specified.  Thus,
at birth, the mean future duration of life mdicated 15 391 vears; at age 2o, 38} years;
at age 40, ncarly 20} vears; at age Go, nearly 15 years; and at age 8o, about 5 years

TABLE 1V.
ProrokTioONS DBory aAxp Sorvivizg CErTary Aces v DirrerReExT COMMUNITIES
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* The numbers in (his column, ffom the age of 20 peses to the extrens of old age, are the result of rarefol adjustment,
The sum of the numbers hetween (he ares of 20 and 45, of 45 and i&' and of 7o and ge, cespectlvely, In the voadjasted] series
of Table T {colutm 4) 8nd i the adjusled secies of Table [1 {coluimn 2 are identical ; but in (he adjested scrics of 211 the
numbers from he wge of 20 veara to (he exiremie Hmit of old age, arc connzeted by a single exponential law of relation. The
pambers above 1he age of 20 a1¢ left a9 in Table |, undisiurhed. . 4

4 See published procecdings of Americen Assogiatian for the Advancement of Scieneg, 3t its mecting held in Buflnlg,
ith IB56.

f See nyblished proceedings of American Aesociation for the Advancement of Ecience, at ils meeting hald |n Montrapl,

In 18z,
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MEax Fyrure DuraTion or LiFrE ar Cerrary AGES v DiFFerReNT COMMUNITIES,

COMIARED.
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TABLE VI1—Lire ANKUITIES—3 TER CENT. PER ANNUM.

Pruesert Varve o ONE DOLLAR, PAVARLE AT THE END OF LEACII VFAR DURING THE
LIFE OF A TERSON 0F SFECIFIED AGE, THE RATE oF INTEREST On INVESTMENTR
BEING ASSUMED AT § PER CENT. TER ANNUM.
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Nore—For explanation of the procoss bar which theso sdjustments are tewched, refercice is made to pp. xiv and xv,
Vol on " Vital Stwatistles,” Kioth Cenaus, 1870,

In chis connection the Compiler has deemed it desirable (o introduce the following
abstract of Mr Elliott’s Jetter to the Superintendent of the Census [see Vol, on Vital
Statistivs, Ninth Census, pp. 315-371], respecting the distribution of the popnlation at the
earlier years of life. [Pl XXX'V]II, XXXIX, XT.]

In the examination of the numbers of population returned during the first two years
of life, especially during the latter half of the first year, a very marked irrcgularity is
obscrvable. .

Tt was desired that the data be so adjusted 23 to present approximately a correct
cxhibit of the distribution of the population of the United Siates during the first few
years of life, more cspecially during the first five vears  This task was undertaken, with
the following general resulis

The caleulation is based upon the assumption that in a community comprising a large
population, the number of persons existing within successive cqual intervals of age, as a
rule, gradually diminishes with advancing age. Under a strictly acenrate census, invelving
large numbers, this 1ule will, in general, be found to held, noi merely with respect toa
stationary population—that is, with respect 1o a population in which the Jess at each
interval of age caused by advancing age, by death, and by emigration, is exactly compen-
sated by the gain arising from births, from advancing age, and from nnmigration, but glso
with respect to a population fucénating Ly reason of excess or deficiency in the number
of births, as compared with the number of deaths, and by any erdinary cxcess or
deficiency i the pumber of immigranis as compared with ihe number of emigrants,

Inspection of the tabulated veturn¢ shows that the numbers purporting to represent
the population at the earlier years of life, especially under the age of live years, do not
conform {o this standard, and the deviations are so marked and extreme as te impress the
conviction that they are, to 8 natable extent, errongous

According to the returns, the number under 1 year of age (that 15, for the first year
of life) and the number from 1 to 2 (that 18, [or the second year of life) are vach smaller
than the pumbers for the third and fourth years of life. Ifrom the third year of life

omward, however, the general progress does not conflict with the test above assigned,
the number diminishing by somewhat regular gradations with advancing agce.

AN APPROXIMATE LIFE-TABLE FOR THE UNITED STATES

The following table shows, according to the United States census of 1870, the num-
bers for each of the first five vears of life, and the annual mean of vhe first two years,
compared with that of the three years noxt following, the number returned as of unkonown
ages (3,161) being proportionately distributed among those of specified ages, the addition
amounting to about 14 for every 10000 of the population.
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From thiz tablc 1t will be scen that the mean of the numbers of the first two years
of hfe (to wit, 1,080,785) is dess by Zwe per cent. than the mean of the numbers of the
three years next [ollowing (io wit, 1,111,960).

In England, according to the census of 1861, the mean of the earlier two yems (to
wit, 568,380) is in excess of the mean of the three years next following (to wit, 5321,540)
by sene per cent :

In France, Italy, and Norway the corrcsponding rates of excess, according ite the
censuses of 1861 and 1863, respectively, are few, sepesifec, and fourdeen per cont.

In the calefoted series of numbers for the United States, hereinafter piven, the
corresponding rate of cxecss is from 11 to 12 per cent, manifestly a2 more probable rate
than that furnished directly by the census

The [ollowing table exhibits by quarters and halfsyeart the number and the monthly
mean of persons returned, under the United States census of 1870, as surviving during
the first year of hife, commencing with the month of May, 1870, (the month immediately
preceding the date of the census,) and reckoning backward; and also the number and
monthly mean for the eniire second year of life, the number of persons returned as of
unknown ages being proportionally distributed among thosc of specified ages.
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The irregularity noticeable in the first year of life, and the apparcat defect in the
returns of the United States census for the last hall of that ysar, are very marked. During
the first six months, the tabulated number returned is 701,363, being a monihly mean of
116,804, numbers not varying greatly from, bul probably in excess of, the actual numbers
within that halfyear interval of age, Durning the last six months of the year the nmnber
returned is 399,257, showing a monthly mean of only 66,543, an meredible falling off of
43 per cent, from the numher returned for the first stx months

The number rceturned during the sccond year of life is 1,078,047, a mnonthly mean of
Bg,g12; this mcan being 33 per cent. in excess of the mean of the preceding six months,
but 2 per cent less than the mean of the preceding twelve months, and 23 per cent. less
than the mean of the first six months of life.

An important influencing canse of the irrepularitics is belicved to be found in the
fact that, although the enumeration was made with reference to the population as it existed
on the 1st day of June, 1870, yct the actual collection of the facts by the marshals was
extended over a period of several months subsgquent to that date, some of the enumera-
tions having been made as late as ninc months after the date designated by law.  Inguiries,
therefore, relative to the month of birth of children under the age of twelve months,
living on the first day of June, 1870, required not unfrequently that investigation be made
relative to the month of birth of children who were, at the date of actual enumersiion,
from 16 to 2o months of age. With respect to these move distant meonths of birth, it 15
belisved that there was less effort i geoeral by the cnumerator to secure the requisite
information, and greater difficulty encountersd in successfully conducting the inquirics,

It is earnestly hoped that, in future censuses of the population, the system will be
followed which has proved so successful in England and certain other countries of Lurepe,
o wit, that of taking the census in one day, or as nearly so as possible, through ihc instr-
mentality of a prior distribution of schedules, to he filled up with reference to a single
night ; such scheduies to be eollected by the enumerators on the following day, or as secn
thevealter as practicable.

It was possible to adjust the irrepulanties in the data vnder consideration by onc of
two methods—the one bascd on the assumption that there is no actual defictency in the
number of persons enumerated, hut thai the nregularitics observed are due exclusively 1a
an ¢rroncous distribution of the numbers as regards ape; that there may be, for some
cause, or comination of causes, a general tendency on the part of the enumerators to
record the ages of those under two years, and cspecially those of the second half of the
first year of lifc as cither less advanced or more advanced than accords with fact.  The
other method s bascd on the assutaption that the frregularittes in question are not to be
wholly aceounted for hy unperfeet distnbution as respeets age; but that, in addition to 2
faulty distribution, there swere, with regard to the younger ages, actual deficiencies in the
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AN APPROXIMATE LIFE-TABLE FOR TIIE UNITED STATES. 3

rcturns, and that some considerable portion of those who were under the age of two years
escaped enumcration. ¢

The latier assumption is deemed the more probable, |

An adjustment of the data under the age of five years has, however, been prepared in
accordance with each of these two assumptions, and 15 heresvith presenied : the one, on the
assumption that the irregulanties in question are due entirely to faults in distribution; the
oiher, thot they are due in part to defective distribution of the numbers returmned, and, n
part, to actual omissions.

In the following table the third column exhibits the reported number of the popula-
tion in.1870, according Lo the officially published abstract, the number of persons retumed
as of “ Unknown Ages” being propsrtionately distributed among those of specified ages

The fourth and Hfth columns give adjusted values, the adjustment being made in
cotformity with the rule that the numbers of the population, in equal inicrvals of age,
diminish pradually with advancing years, In the preparation of the tormer of these two
columns, there has been no addition from withoul o supply supposed omissions ; but the
average number under the age of § years, and also from ages 5 to 23 in this adjusted
columan, ate retained (he same as fumished by the retums.  [n the second of the adjusted
columns, howeyer, the number expressing the aggregate of the adjusted values, upder the
age of five years, has been angmenicd by an addition of roo,000 to supply supposed
ormissions.

TARBLE
Sunowing Tar Numprr oF PERsONS SURVIVING WITHIN FACH SPECINIED AGE-INTERVAL,
ACCORDING TO THE CExsvs oF 1870, THE NGMBER oF PERsoxs (57161} RETURNED
AS oF ¢ Urxgrows Aces” DEING PROFPORTIONATELY DISTRIBUTED AMONG THOSE OF
Sercrried Acrs (3%.553.210)7
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It will be secn, on comparing, at the foot of the preceding table, the observed series
of values (column 3) with the first of the adjusted serics of values (column 4), that
171,275 of the nomber of persons reported as surviving in the last three years of the first
hve-ycar group arc transferred to the first two vears of that group, making the cnore
number under two years of age, in the adjusred scries, 2,350.842 mnstead of 2,179,589 as in
the obscrved or unadjusied series.

On comparing the values in the obscrved series {(cohnnn 3) of that table with ihose
in the second scres of adjusted values (eolumn g), it will be scen that the aumber in the
first two ycars of lifc has been sugmented by 216,062, Tooeos of which were added from
without for supposed omissions, and the remaining 116,62 transferred from the group of
three years of age next following, the number of persens in the adjusted serics, under the
age oF two years, therchy becoming 2,366,531 instead ol the observed number, 2,179,564,

Each of these adjusted senes conforms, as already stated, to the test of progressive
and gradual dimmation with advaneing years '

The mean annual number of births calenlated in accordance with each of these

"adjustments (1,404,040 according to the first methad of adjustment, and 71,408,721 accord-

ing to the second method), is somewhat in excess of the mean annual number of survivors
(1,402,730}, indicated hy the numbers retumed for the first 5ix months of life,

Nore.—HBy reference 19 e Voluwe an Vilsl Siatistics, of the censes 1870, pp. 224-551, will be found an appendix o the
lester of Mr. Elliont there pubidisted, shoming in Jetail the process of arrlving ot the adjustments of the popuiniion a( te
younger yesre of iife, COn compating the eahles Re nom printed with the carlier tohles there prosenecd, 3t will be seen that in
the later fables the oumbers st nknown Ages are distriboted propoertionately amang (he difezent poeriods of life | while in
the earlier tabley they are fot 2o distributed,






