
AN APPROXIMATE LIFE-TABLE FOR THE UNITED STATES 
OK T H E BASIS. OF T E E JSTINTH CENSUS, 1870. 

[PLATES X S V I I M X ; XLIH-IV.] 

BY E. R E L L I O T T , U. S. B U R E A U O F S T A T J S T 1 C S . 

to the Superintendent of 'he Coitus, 1872.] 

I N compliance with your request to be furnished with a " Jife-table," based on 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 number of deaths which occurred during the twelve months which immediately 
preceded that date, I have prepared the following analysis and statement 

An important difficulty is encountered, at the outset of an attempt to L arrive even 
approximately at a table which shall fairly represent the law of mortality obtaining in the 
general population, in the fact, manifest on intelligent inspection and confirmed by careful 
comparison with other analogous and trustworthy data,that the number of deaths reported 
-as having occurred in the period above referred to falls far short of the number 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 investigation of the 
rates of mortality relntive to population which obtain in other communities, so far as 
accessible, and in portions of our own country. 

In the construction of the following tables the deficiency in the returns of deaths was 
assumed to he forty-one per cent of the full number of deaths which must have taken 
place This assumed deficiency gives a general rate of mortality not differing greatly 
from that obtaining in England and Wales, and is also in substantial accord with the 
results of observation at different periods in the State of Massachusetts, in our awn 
country. I t is impossible to determine with precision the amount of deficiency in the 
return of deaths, but from the-results herein computed on the assumption of a deficiency of 
forty-one per cent, it is easy to calculate corresponding values which shah conform to the 
assumption of any other supposed rate of deficiency. 

The distribution of the ajves of the living population, and of the deaths as furnished 
by the official returns of the census, although to some extent faulty, yield ratios which, 
augmented as above described, have been accepted in the construction of the following 
tables as satisfactorily correct. 
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*• l l i.s ea.sy lo explain the cause of itae wbtflesjle omissiDng from the returns of deaths in the census, which have be?n 
relet ted to. T<j t j ! ; c ihe recent census as an c iamp le j tlie census law required (he i ^ l u m of all deaths u t t LUTIER in famil ies 
f rom the i s t of June, 1B60, l u the 31st of M « j r ] S } o : i n . i l l , Iwelve l *cmth j . The enumeration in [he course Of -.Fliicli this traS 
to be accomplished began on (he ist of June, 1S70, and cl-necrl, nominally,, on (lie irjt of October, but realty about the i s L o f 
JamtaT.y, T 3 ? I . 1 rn.19., (he officers of the census were called upon to recover all the deaths occurr ing dur ing t^ic census year, 
at a distance in time onf f ln f f Trom ou t day tn nfnetcen moul l is ffOfjl (he dales at wTiicri such Heaths severally occurred. The 
antccede::! rmpiot iabi l i ty of success In sneb an attempt wou ld h e o f the 5( rankest ; iTlj i l t! the actual cj ipcric^ce of Ihree cen
suses ruts shown t h i t assistant marshals fal l short of the true number of de;i(hs b j ' not far f rom 40 per tent , as a rnlc. I n 
some cases assistant marshals fail zo put |hg ques t ion ; in. Osiers, heads nf famil ies, or ^erstu]S a i i ^ver i r j ^ fur them, fai l td 
leca l l ibe fact Ot a death OOCurrii]jj d ' j r lng the year, especially ivhert ten or eleven months have already elapsed since the dMe 
o f death, and the mindL not i:jltia.turally, fefers I D the evcnl a& having talten pkee a year or longer bclnrc. In sti l l antxrier 
l n i ^ e nTirabci ui cases, person;; die nut of fumiUtr, wl i ich class ef cases seems not to have been in tirtnIcraplit iDn oi (he 
census laiv, ivriicb ftiakes Ibe return of morlal i ty a. fami ly ietu.ru. Ln st i l l Other cases, deitths OCCnrin fiitrtiliCG, Ijut the vc i y 
ilefttl) i lsel f breaks up |be famity and scatters the surv iv ing Uiembers, Ieavin; , 'no one I D report the rlesUl in (he ceJIStIS, I n 
Still tether cases, deaths Mcenr in wha t are construclrvdly famil ies for t.be P'.irjjoses of l l ]e census, J'. t.t L o a i d i n f houses, hotels, 
etc., but the conipnorj tie of mcmheis l i ip or associalLOll i iT ierc so casual anr] so sl ight (hat (he chances aie altorretbcr against 
t l ie circt i i j istancc beings Tetairied in raemorj- six or e i^h i monlbs after. 

The- dirncEsions atlair.ed by (he l i fe-insurance interest, w iJ i ln [he JKtat few years, ma te i t pecul iar ly a iM ' . l e ro f regret at 
the present b'rtie thai the census shoold not afToid t?te data fu i determining with absolute precision nnrl ccrbi inty (he rlcalh-ratc 
of the cownlry, whether in the aggregate o i hy classes of the populat ion. Th is can never be done Tpithoul a national scheme 
of rcfl is'.ratiun, slr ir i frcntly enforced hy penalt ies. Such a scheme, hoivei 'Si, does nc-( exist, and is, jverbftps, in the nature of 
Oui Government, ivhol ly im^facricable. The nunil^er of Slates which provide for Ihcmselves a system ai registering- bir ths, 

j l e^ lhs , a.n[i marriages, w i l l probably increase from decade to decade, whi le [he resnlts of re^islcation wi l l improve sleadlly 
ivich each year for ^hi-cl i ibe crfort Is COjjll j j i ied, affording (hug fu l ler arid better malcrir.1 fnr correct ing eirors and SLi]>|jlyiri£ 
deficiencies in Ibe census statistics \ but it is too much tu expect, for many a decade to come, that a l l the States w i l l jo in- in 
eHoilS tn secure cxacl informat ion of this character,—[TlIE CoMnLEft.J 
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T A B L E III, 

APPROXIMATE LIFE-TABLE (CONTINUED^ CONSTKUCTKD OM THE BA.ST.S OK THE LTNITED 
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ANNUAL Ii lHTllS; AND THE MEAN FUTURE DURATION OF LIFE. . 
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Tn column (2) of Tal>lc 111 is shown the miinbcr suiviving the different ages of life, 
out of 100,000 persons born alive. Thus, out of 100,000 born alive, 09,864 survive age 10; 
65,083 survive age 20; 42,606 survive age 50; 9,544 survive age 80 ; j 3 reaching the 
advanced age of 100 year=. In column {4) of the same table is shown tbe mean after-life 
time, or mean future duration of life corresponding to the different ages specified. Thus, 
at birth, the mean future duration c:f life indicated is 39! years; at age 20, 3SJ years; 
at age 40, nearly 26^ years; at age 60, nearly 15 years; and at age So, about 6 years. 

T A B L E IV. 

PROPORTIONS BORN AND SURVIVING CERTAIN A G E S IN D I F F E R E N T COMMUNITIES, 

COMPARED. 
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* l l i c n Lira burs, in (bis colurr;]!, frura the ajjc of SO ]M3arS to tli-e extreme of o l J dge, ftre (he result c ' cart fu l adjustment. 
Trie sum of the numbers tjetiveen ilie iijjei uf 20and ^5, of 45 r=ncl 70> nnd of 70 nnJ 9;, respectively, In ibe urudjnstcJ series 
of-Tabic I (f j lurmi q) anff in the adjusted series cf Table Jl (column s \ are ideniical; but in the adjusted suii^HOf all tlie 
narnbcrE from lite ajje c f SO vears tc tlie extreme l im i t of old age, arc conrxiclcd by a. single cxrioncntiaf law of rela.tic.fj. The 
numbers above llie a^e of so »ic left isa in. TsWe J, undisturbed. 

•f Ste publ isbeJ proceedings of Americ<m Assnciatinn for the Advancement of Science, at its meeting held in Buffalo, 
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A N A P P R O X I M A T E LIFE-TABLE FOR T H E U N I T E D STATES. 
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MEAN ECTURE DURATION OF LIFE AT CERTAIN AGES I ^ DIFFEKENT COMMUNITIES, 
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. HQTE-—Foi eKpla nation of the process by which theso adj^gtmsntg are reached, reference is made to pp. sip and xv, 
Vol. cm '' Vilal Stalisllcs," iiiiitli Census, 1S70. 

In rhis connection the Compiler has deemed, it desirable to introduce the following 
abstract of Mr. Elliott's letter to the Superintendent of the Census [see Vol. on Vital 
Statistics, Ninth Census, pp. 515-31], respecting the distribution of the population at the 
earlier years of life. [PI. XXXVII I , XXXTX, XL.] 

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 irregularity is 
observable. 

It was desired that the data be so adjusted â  to present approximately a correct 
exhibit of the distribution of the population of the United States during the first few 
years of life, more especially during the first Jive years. This task was undertaken, with 
the following general results: 

The calculation is based upon the assumption that In a community comprising a large 
population, the number of perpon? existing within successive equal intervals of age, as a 
rule, gradually diminishes with advancing age. Under a strictly accurate census, involving 
large numbers, this rule will, in general, be found to hold, not merely with respect to a 
stationary population—that is, with respect to a population in which the loss at each 
interval of age caused by advancing age, by death, and by emigration] is exactly com pen-
sated by the gain arising from births, from advancing age, and from immigration, but also 
with respect to a population flnctuathig by reason of excess or deficiency in the number 
of births, as compared with the number of deaths, and by any ordinary excess or 
deficiency in the number of immigrants as compared with the number of emigrants. 

Inspection of the tabulated returns shows that the numbers purporting to represent 
the population at the earlier years of life, especially under the age of five years, do not 
conform to this standard, and the deviations are so marked and extreme as to impress the 
conviction that they are, to a notable extent, erroneous. 

According to the returns, the number under 1 year of age (that is, for the first year 
of life) and the number from 1 to 2 (that is, for the second year of life) are each smaller 
than the numbers for the third and fourth years of life. From the third year of life 
onward, however, the general progress does not conflict with the test: above assigned, 
the number diminishing by somewhat regular gradations with advancing age. 

A 

The following table shows, according to the United States census of 1870, the num
bers for each of the first five years of life, and the annual mean of rhc first two yean;, 
compared with that of the three years next following, the number returned as of unknown 
ages (5,161) being proportionately distributed among those of specified ages, the addition 
amounting to about i\ for every 10000 of the population. 
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From this table it will be seen that the mean of the numbers of the first two years 
of life (to wit, '1,089,7s5) is ifejj by two per cent, than the mean of the numbers of the 
three years next following (to wit, 1,111,960). 

In England, according to the census of rS6i, the mean of the earlier two years (to 
wit, 568,380) is in excess of the mean of the three years next following (to wit 521,340) 
by nine per cent. 

In France, Italy, and Norway the corresponding rates of cxccsSj according to the 
censuses of 1S61 and rRS^, respectively, arc ten, seventeen, and fourteen per cent. 

In the calculated series of numbers for the United States, hereinafter given, the 
corresponding rate of GKCCSS is from 11 to 12 per cent., manifestly a more probable rate 
than that furnished directly by the census. 

The following table exhibits by quarters and half-yearti the number and the monthly 
mean of persons returned, under the United States census of 1S70, as surviving during 
the first year of life, commencing with the month of May, TS70, (the month immediately 
preceding the date of the census,) and reckoning backward; and also the number and. 
monthly mean for the entire second year of life, the number of persons returned as of 
unknown ages being proportionally distributed among those of specified ages. 

Ages by months. 
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The irregularity noticeable in the first year of life, and the apparent defect in the 
returns of the United States census for the last half of that year, are very marked During 
the first six months, the tabulated number returned is 701,365, being a monthly mean of 
116,894, numbers not varying greatly from, but probably in excess of, the actual numbers 
within that half-year interval of age. During the last six months of the year the number 
returned is 399,257, showing a monthly mean of only 66,543, a n incredible tilling off of 
43 per cent, from the number returned for the first six months; 

The number returned during the second year of life is 1,078,947, a monthly mean of 
89,912 ; this mean being $j 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 cause of the irregularities is believed to be found in the 
fact tliat, although the enumeration was made with reference to the population as it existed 
on the 1 st day of June, 1870, yet the actual collection of die facts by the marshals was 
extended over a period of several months subsequent to that date, some of the enumera
tions having been made as late as nine months after the date designated by law. Inquiries, 
therefore, relative to the month of birth of children tinder the age of twelve months, 
living on the first day of June, 1S70, required not unfrequeritly that investigation he made 
relative to the month of birth of children who were, at the date of actual enumeration, 
from 16 to 20 months of age. With respect to the^e more distant months of birth, it is 
believed that there was less effort in general by the enumerator to secure the requisite 
information, and greater difficulty encountered in successfully conducting the inquiries 

It is earnestly hoped that, in future censuses of I he population, the system will be 
followed which has proved so successful in England and certain other countries of Europe, 
to wit, that of taking the census in one day, or as nearly so as possible, through the instru
mentality of a prior distribution of schedules, to be filled up with reference Ui a single 
night; such schedules to be collected by the enumerators on the following day, or as soon 
thereafter as practicable. 

It was possible to adjust the irregularities in the data under consideration by one of 
two methods—the one based on the assumption that there is no actual deficiency in the 
number nf persons enumerated, but that the irregularities observed are due exclusively to 
an erroneous distribution of the numbers as regards age; that there may be, for some 
cause, or combination of causes, a general tendency on the part of the enumerators to 
record the ages of those under two years, and especially those of the second half of the 
first year of life as cither less advanced or more advanced than accords with facL The 
other method is based on the assumption that the irregularities in question arc not to be 
wholly accounted for by imperfect distribution as respects age; but that, in addition to a 
faulty distribution, there were, with regard to the younger ages, actual deficiencies in the 
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re tarns, and that some considerable portion of those who were under the age of two years 
escaped enumeration. 

The latter 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 is herewith presented : the one, on the 
assumption that the irregularities in question tire due entirely to faults in distribution; the 
other, that they are due in part to defective distribution of the numbers returned, and, in 
pair, to actual omissions. 

In the following; table the third column exhibits the reported number of the popula
tion in.i 870, according to the officially published abstract, the number of persons returned 
as of " Unknown Ages" being proportionately distributed among those of specified ages. 

The fourth and fifth columns give adjusted values, the adjustment being made in 
conformil.y with the rule that the numbers of the population, in equal intervals of age, 
diminish gradually with advancing years, In the preparation of the former of these two 
columns, there haa been no addition from without to supply supposed omissions; but the 
average number under the age of 5 years, and also from ages 5 to 2'y in this adjusted 
column, are retained the same as furnished by the returns. In the second of the adjusted 
columns, however the number expressing the aggregate of the adjusted values, under the 
age of five years, has been augmented by an addition of 100,000 to supply supposed 
•missions. 

A C E . 

Year*. 

1 10 2 
2 ta 3 
j to 4 

4 » i 

f to It) 
10 [o 15 
15 to 20 

. SO 10 2$ 

AiJ n t l i e r mes. 

AIL ages . 

Years . 

o t n T 

o if) s 

2 to S 
a to 5 

t*SKHH>5 OF R l l iTK. O B S E R V E D 

F r o m 
M a y J l j t i t i e [ 

lita let i 361 (one year) 
lS63 10 7667 
it&t to 1366 
Ifcfi6 ID 136j 

1SG5 tci 1SA0 {fire years} 
i860 to T 3 S $ 

16,55 t o 1B50 
1850 t(j 1B45 

Prior to J u n t M , i-i+e. 

F r o m 

' .076.94? 
1,143.292 

i,07S,(i;& 

4,8t 5,356 
4,766,830 
im [,129 

3,746,301 

15,650,603 

38,553,371 
Jurat 1 

Average 
p c : monili, 

Si . i jrs 
S5.Z74 
03,526 

39,365 

8(1,250 
79,780 
67.3S? 
62,480 

IS*TKJ to i6f*g(onc year) ' 1,100.622 
I S ^ J lo I6GB(ITTO ycats) 3,173,561) 
iSfiS 10 i # i5 (thrccyeJir-s) 3,325,3 51 
I S J D 10 ia05(f.T,ic ycarsj 5 , 5 ^ 4 5 ° 

o i j i a 
00, Hi 5 
02,663 
01,924 

A D J U S T ED. 

Wlt lumt atfdllicm. 

1,132,1108 
ijoSfi,707 
i ^ - j . J o g 
l j f f ?5 , I03 

4,fi i ^ .a^s 
4.443.765 
4,1 J 3 / * 6 
3,340,3*3 

15,650,803 

36,55 *>17' 

1,516,344 
2,350,6142 
3,i&),Go£ 
5,515450 

AvecLl j jc 
p e r m o n t h . 

14,375 

Mm 
B D , 3 3 0 
74.14^ 
6qjf i l 
65,^31 

101,^30 

li>,rjoG 

oi, ! )24 

With ioo,ooQ add cd un
der th c age of 5, y t ars. 

1.154.^-3 
i,io6,6r}g 
1,070,623 
I ^4T,702 

4,873,056 
4,4filjcK56 
4^54,*?S 
3,501,298 

I5.<J50*03 

ihs4i,fiSz 

3.218,010 
5,f,T 5,450 

-Avenge 
per monlh. 

t)fi,s37 
ips,z4z 
&£&$> 
^6h7fi(i 

S l . J l f i 

74.3*5 
&O.Z45 
$5,025 

103474 

£9,414 
03.502 

TA11LE 

Snowrxf: THE NUUJJKP; OF PEJISON& SURVIVING wmiiN EACH srEcii'iKD AGE-INTERVAL, 

ACCORDING TO THE CEASCS OP 1870, THE NuMBHK OP P E E * K S (S1^1) KETUKrJKD 

AS or , [ UNKNOWN AGES " BEING PROPORTIONATELY DISTRIBUTED AMOXG TIIOSF: OF 

SiIEGri-"iED AGI:S (38,553,210).* 

AfiK. PEklfjDS OF ElRTII, 

Month.!. 

O t'3 I 
10 ? 
to 
t o 4 
t o 5 

to 6 
[1 7 
re S 

8 ttj 5 
j) tu 10 
10 l o l l 
t i t o 12 

May, ,•*,-. ,1170 
April, , , , . . .1870 
M a r c h , , . . 1S70 
February , , . . . i 3 ;o 
Jftnuary- 1870 
Deteuflicr i!5&q 
N UTEIKllfcr, . . . ., IS filj 
October i5(w) 
Septcm he r,. . . . ..,.riS(i^ 
Atiijusl i66g 
July, . - TS69 
J n n c , . , ; . aEAi) 

O B S E E T E D . 

137.007 

i'5,43<J 
13^,^44 
U S , ifi 
114,507 
i ' 6 , j i 3 
9',fo>5 

S3, ^10 

4».4fi0 
13.7&I" 

AUJV5TED. 

W i t h o u t H a i t i a n . 

4 . 

I0O16G1 

1^4^55 

itK.oer 
101,089 
100,165 
W.534-
98,866 

03.J49 

<P. '4? 

H'ith lOO.Cm added, UTI. 
tier Hie age of 5 >ear i . 

111,314 
rn6,169 
iofi,30l 
l"5,Of)4 
104,0(6 
KJ3.065 

JD3,S(J7 

ICKi,22ft 

f»9,k|3 

* The addi t ion for thoFi: o!" i :nknowti afies is "lightJy in eKcesa Of l^ i n eve r j rojocoof (ho number at ipecLEieii a g e s ; 
iKort exactly, D,000[33S7. 

It ivill be seen, on comparing, at the foot of the preceding table, the observed series 
of vdiies (column 3) with the first of the adjusted series 0/ values (column 4), that 
I 7 V 7 5 of the nirmber of persons rcpojted as surviving in the last three years of the first 
five-year g™up arc transfer;red to the first two years of that group, making the entire 
number under two years of age, in the adjusted series, 2,350,842 instead of 2,179,569 as hi 
the observed or unadjusted series. 

On comparing the values in the observed scries (column 3) of that table with those 
in the second scries of adjusted values (column 5), it will be seen that the number in the 
first two years of life has been augmented by 216,963, 100,000 of which were added from 
without for supposed omission,, and the remaining 116,962 transferred from the group of 
three years of age next following, the number of persons in the adjusted scries, under the 
age of two years, thereby becoming 2,396,531 instead of the observed humLer, 2^79,569. 

Each of these adjusted scries conforms, as already stated, to the test of progressive 
and gradual diminution with advancing years. 

The mean annual number of births calculated in accordance with each of these 
adjustments (1,404,040 according to the first method of adjustment, and 7408,721 accord
ing to the second method), is somewhat in excess of the mean annual number of survivors 
(11402,730), indicated by the numbers returned for the first six months of life, 

H o n : . — R y reference to llie V O I U M on Vilal E l a s t i c s , of ih t census 1670, pp. £24-531, will he fodtid M I i ^ p e n d i * lo the 
letter of -At. Elliott thtrt- published, showing in detail ihe process vf arriving nt the adjustment* of (he populat ion ai flit 
younger years nf life. On cnnip^ri i i^Tho tn.hles as nem pr i rwi l vri.th the earlier tables there p r t sun r td , it will 1>e seen that in 
t h t later taLJes the n u m b e r s at: U n k n o i ™ A g e s are disrributctf proport ionately among llie Jiflereut p t r i ods of life ; -while in 
Ihe. earl ier tahles they are ntll £0 distr i lmted. 

* 




