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FOREWORD

by

Prof. C. W. Hart
Technical Adviser
Committee on Population and Social Trends

Forecasting the future growth of a population is by no means an unususl
undertaking. Fvery action, whether public or private, that has reference

to the future of the community--construction of a school building, laying
out of a new subdivision; in factj any long-time investment of funds in
public, semi-public or private works,——implies an estimate, consciously or
unconsciously made, concerning the future size and character of the pooula-
tlon,

Often the estimate of the future thet is taken as a basis of present
policies and programs is merely an expression £ the common wish for higness
and of an easy optimism develoved by the rapid industrial and commercial ex-
pansion of the last century. Sometimes the estimate rests upon an unwarrante
projection into the future of aprarent “istorical trends and a superficial
resding of present indices. Because the community hus experienced more or
less continuous growth in numbers in the past and becazuse at present the
nunber of individuals born eacl year exceeds, perheps by a substantial

igure, the number of individusls who die, the assumption of continued growt:
in the future is made.

But informed action requires e more careful scrutiny of the facts.
Tre crude statistics of births and deaths, gains and logses in numbers, age,
merital status, urban-rural distribution, etc., must be anslyzed to find
out their more precise indications concerning future growth in numbers and
future changes in the composition and distribution of the populztion.

The present study presents the conclusions &t which Dr. Karpinos and
his associates arrived after months of cuareful study of the population of

the State of Iowa. Its importance as & basic study in the field of Stute
P J
Plenning will be apparent to anyone who will read it carefully.

It mey be surprising to some to find that present indices, properly
understood, point to a stationary populution in Iowa forty-five or fifty
years hence and to a stationzry population of approximately 3,000,000 us
compared with the present povulation of 2,500,000, Thig probsbility may

e gspeciclly surprising to those femiliar with the published fact that the
verrly excess of live births over deaths is now 6.7 for euach one thousand
individuals in the population; this rate of natursl incre:se should, it
would seem, yield & population fifty years hence much lesrger than 3,000,000.
But Dr. Karpinos has shown how deceptive this c¢rude rate of natursl increuase
is unless one tekes into account: the cge-composition of the population. In



other words, the number of women of child-bearing zge will probably be a
smaller and smaller proportion of the total population during the next
fifty years, and this change in age-composition will be reflected in a de-
¢lining rate of growth.

But although the probability msy be surprising, its bearing upon
plonning, whether public or private, should be apparent. It should be tzken
into account in the construction of city plans, in planning progrims of
ingtitutional development-—educational end recreational facilities, for
example, in caleulcations of future industrial and commercizl developments,
and so on. Incidentally, to the extent thet it is taken into account in
plenning for the future, the emphasis may be shifted from size--mere bigness
--28 2 criterion of value to more worthy conceptions of community develop-
ment.

It may also be surprising to the reader to find what marked changes in
age—-composition present tendencies, if they continue to operate, will effect
in *he future. Two importsnt differences in the age-composition of the
Towa population of 1980 are forecast by the anelysis Dr. Karpinos has made.
First, young people under twenty will not only be a smaller proportion of
the totsl populstion but will also be actually fewer in number than in 1930.
For every one hundred people under twenty in Iows in 1930, there will be
only ninety-gix in 1980. And whereas this group comprised about 37 per cent
of the total populastion in 1930, it will include less then 30 per cent of
the totel in 1980. Second, this decline in the youth group will be
accompanied by a substantial increasse in the older age groups. People from
forty to fifty-nine years of age will be approximately half again as numer-
ous as in 1930; those from sixty to seventy-nine will be twice as numerous;
and those eighty and above will be three times as numerous. Together these
older age groups will comprise approximately 44 per cent of thc total popu-
lation as compared with 32.4 per cent in 1930.

Obviously the financial burden of caring for the aged is going to
incroase markedly and is going to fall upon relatively fewer purses among
the younger members of the society. One might anticipate increasing demand
for old-age pensions end institutional care of the aged, together with an
increasing strain upon business and industry, which must directly or in-
directly shoulder this load. Perhaps even nmors significant may be the
difference in interest, outlook on life, forms of community sctivity, and
the liRe that will follow from this change. The state, which in the past
has been esgsentielly a society of young people, may show the effect of in-
creasing influence of older peovle.

The study reveals many other facts of importance concerning the factors
affecting the growth of the Iowa population. As in the study of migretion,
it was often found difficult to determine the probable future effects of
some of these factors, lorgely because of the incomplsteness or unreliebili-
ty of awailable information. Other studies of the Committee will, when
completed, supplement the present findings a2t many points.

The forecasts developed in this study should not be looked upon as



predictions. They will be borne out if, and to the extent that, the
assumptions carefully set fort: by Dr. Karpinos prove to have been warranted.
New developments may occur to change the picture drawn here; but what those
developments will be no one can forsee. These assumptions, which should be
kept clearly in mind by the reader, maey wwll be reviewed here.

1. It is assumed, for purposes of this forecast, that there will
occur no further decline in specific birth-rates--that is, in
the number of children born per thousand women of child-bearing
age. This assumption is, at least, conservative, as birth-
rates have declined sharply in the past and are still declin-
ing. But the history of birth-rates in older ponulations than
ours warrantg the assumption, supportable also on other grounds,
that the rates in Towa will likely become constant at about
the prcsent figure.

2. It is assumed that no increass or decrease in specific death-
rates will occur. This assumption is not wholly warranted.
The death-rates have fallen sharply in the recent past, due
largely to the decrease in infunt mortality. Many students
expect further substantial gains in the prolongation of life.
To the extent that death-rates fall and other factors affect-
ing the size of the popualation remsin constant, the future
population will exceed the estimate given.

3. It is assumed that there will be no increase or decrease in
the net-annusl loss of numbers resulting from migration.

This assumption may not be warranted, either, as studies of
migration show that increasing numbers heve been leaving the
state in recent years, most of them caught in the city-ward
movement, whereas migration into the state has materially de-
creased. If the national government continues its policy of
restricted immizration from other countries, Iowa, with no
undeveloped lend to be brought #nder cultivation, with little
water or other power resources to be developed, and with
slight prospect for extended industrial expansion, is likely
to lose population to other areas rather than to draw people
from them. The findings of this study, when brought together
with the findings of other published studics, indicate that
during the next fifty yecrs Iows may reasonably expect to
lose at least 50 per cent of her natursl incrcsse by move-
ment out of the state. This loss, which will come again from
young vpeople in the productive years of life, will, in all
likelihood, more than offset any gain resulting from a re-
duction of the death rates.
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INTRODUCTION

Growth of a population--its increase or decrease and its potency to
maintein itsclf--depends on many factors: on the number of births in
itself (apart from the cxcess of births over deaths); on the age-composition
of the population (whether therc is & prepondecrance of persons in the
most productive age groups, or whethcr there is a prepondcrance in the
older age periods); on its muriual condition; on immigration and emigration.
An :malysis of the growth of o population requires, therefore, & complete
cveluation of oll these factor none of them considered seperaotely re-
fleets the real state of affe 1rs.

Somc students of population problems and most laymen arc misled by
apparent, but unrclia blp, olhnu of en increasc in population, If the
census of onc decade shows on incrense in the population during the
dccade, or if therc is known to be an ¢xcess of births over deaths, they
feel pleascd and easy. But such conditions arc not necessocrily indicative
of an adegquate rate of reproduction. Englsnd of 1927,, to borrow an example
from Kuczynski,™ with its 170,000 cxcess of births over decths was sure

1. Robert 2. Kuczynski, The Bolance of Births and Deaths, Macmillan
Conmpeny, New York, 1928, Vol. 1, p. 2.

ultimately to have @ declining populotion. Its 655,000 births in the
year 1927 indicated that on the average cach wwnan during her life-time
gave birth tH> but tw> children, the minimum number o>f births that would
secure full reproductisn >f o population even if none >f the children
died before passing through parenthood--ond, of' course, nany of them will
die before reaching the child-bearing age. It is clear that such a
population, in spite of the immedinte excess of births over deaths, is
cventually doomed to decline, no matter how low the mortality be reduced,
and it connot be reduced indefinitely.

Birth-rates and desuth-rates orc fuanctions not only of fertlllty and
mortulluy, but also of the age-composition of the populttlon.z R =

2

These will be designated hercafter os the "erude" rates. The rate of
natural inecreasc as expressed by thesc rates will be called the “"crude"
rete of naturcl increase.

population having an unusually large proportion of its members in the
mniddle age-groups, wherein fertility rutes arc high and wortelity rates
low, will have o deceptively large number of births and a high birth-rate,
and, correspondingly, a deceptively small number of deaths and a low
death-rate, though the fertility in itself of the femnle population may
not be sufficient for the population to reproduce its numbers. The



fertility-deficiency, if there is such, is obscured by the excess of
numbers in the more potent reproductive -ges. The converse is true: if
people beyond the child-bearing period are morc numerous in & population,
fewer births und more deaths will occur, and zs a result the birth-rate
will be low and the death-rate high--though the population's fertility
per se¢ might be high and its mortality low.

It was ghowm by Dublin ond Lotka® in their study of the population of

“* Louis I. Dublin cnd Alfred J. Lotka, "On the True Rote of Hatural In-
crense," Journal of Americon Stotistical Associotion, XX (1925), pp.
506--599 .

the United States that when duce ellowances were made for age-distribution,
the corrected birth-rate of the white populetion of the United States for
1920 wus 20.9 instead of 2%.4 and the death-rate 15.4 instead of 12.4 as
recorded in the Birth ond Death Statistics. Tho birth- ond death-rates
that preveiled ot thet time gave o crude notupal increase of 11 per
thousand per annum (25.4 - 12.4) vhilc the corrceted rates showed an in-
crcase of 5.5 per thouscnd per annum (20.9 - 15.4)--a rate only helf as
large cs the crude rate. In 2 later study, the stme authors? found that

% Louis I. Dublin cnd Alfred J. Lotka, "The True Rate »f Jatursl Increase
of the Population »f the United Stutes," wletron, VIII (1930), pp.
107-119.

the corrected birth-rate £or the white population of the United States for
the year 1928 was 17.5 cnd the death-rcte 15.6, as agolnst the reporied
figures of 19.4 ¢nd 11.6 respectively. The true increcse wes calculated
us 1.7 per thousand (17.5 - 15.6), giving thus on ultimate rote Hf in-
crease of about one-fifth >f the erude rate. The deeline in the corrected
rabes between 1920 and 1928 wos evidently due to the decline in the
fertility of women.

But ultimately such distortions in age distribution must disappear
and the crude birth- and death-rates correspondingly adjust themselves.
F. R. Sharpe¢ and alfred J. Lotka again proved thet a population, if con-
stantly subject to fixed rates of fertility and to fixed rates of mortality
and if subject to no immigration or cmigration, will eventually achieve a
fixed or stable age-composition which will make the rate of natural in-
eroeuse constant®., This constant rate is the so-called stabiligzed rete

% g R. Sharpe ond slfred J. Lotka, "i Problem of Age-Distribution,"

-London, Edinburgh and Dublin Philosophical dagazine gnd Journal of
Science, ®L, Sixth Serics, (Jenuary-June, 1911), pp. 425-4Z8. See also:
Mfred Jo. Lotka, Elcments of Physical Biology, Willioms and Wilking
Company, 1925, pp. 110-118.




of increase, the "true" rate.

6

As such abnormalities™ of age-distribution are disappearing, the crude

Gs This concept refers to the differences between the existing age-distri-
bution of the population and the "stable" one. "Abnormal" and "abnor-
melities" are consequently rclative terms. The terms "irregular" and
"irregularitiecs" are also used in the same sense. See: Bernard D.
Karpinos, "The Implications of Certain Population Concepts," Social
Forces, Deccember, 1935,

birth- and death-rates approach the corrected, or true, rates. If the
population is abnormally young, the birth-rate will decline und the death-
rete will rise; if the population is old, the birth-rate will rise and the
death-rate will fall.,

Obviously, birth and birth-rates, and deaths ond death-rates, taken
o5 they orc without duc attention to the age-distribution of the population
supply a mislcading index for ganging the futurc growth of ¢ population;
other indexgs should be introduced.

' For o more detailed analysis sces Berncrd D. Karpinos, op. cit.,
Socicl Forces.

Iowa has ¢ compurativcly young populctian. Heavy immigration that
brought many young people; the prevalonce of large familics in the past
gencrationy ond the recent rapid decline in birth-retes arc responsible
for « high proportionality in the reproductive age-groups of the lowa
population. This high proportionolity has been producing relatively
high birth-ratcs and low death-rates, covering up the inherent trend.
Iow* reported, in 1950, a crude birth-rate of 17.3 and a crude death-rate
of 10.6, giving a crudn rate of natural increasc of 6.7 per thousand per
anrium. At such a rate the Iowa population should increasc by about 20
per cent per genera51on.8 Is Iowa going to incresse at such a rate in

3
e
.

A generation cquals approximately 30 years, see infra.

the futbire, or is this rate due purcly t» the irregularitics )f its age-~
distribution which will eventuolly disappear?

The major problem undertaken in this study is to cstablish, for the
Iowa population, indexcs of fertility pber se, which will climinate the
effects of abnormel age distribution, end to determine on the busis of
these fertility-indexes the ultimate true rate »f growth ond the future
numbers o>f thc porpulation. Incidentally it was nccessary to deteraine
what changes will likely obccur in the age-distribution >f the population,



how these shifts will affect the future number of births and deaths;
when the process of stabilization will be complete; and how migration
and changes in marriage rates, as far as these can be forecast from
present trends, are likely to affect the population of the future.

First, o general historical view of the past trends in the population
with respect to its growth, migrations, age-composition, and marital
conditions is given, with particular attention to the most recent Iowa
cmigruation, pointing out the counties, the age-groups, and the classes
from which the cmigrants come--os such an analysis provides fundomental
date for judging the character and cconomic status of Iowa's so-called
"excess" population. Second, detailed analyses are made of the past and
present trends of births, birth-rates and fertility-rates of the popu-
lation. Finally, on the basis of thesc analyses, the future size and
structure of the population is forecust.

The study is based mainly on data published or specially provided by
the Burcou of the Census.
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GENERAL GROWTH OF IOWA POPULATION

As enumerated in the Fifteenth Census, the Iowa population numbered
zbout two and one-half million persons in 1930. This was nearly 5§73
times its total number at the time of the first enumeration in 1840, and
only 1.3 times the number enumerated in 1890, half a century after the
first enumeration. The rapid growth of the Iowa population in its
ecrlier days was mainly attributable to immigration. Since the beginning
of the present century the population has grown chiefly by natural in-
crease.

hs may be seen from Table I (column 4) and Figure 3, the rate of
growth has been rapidly declining. It dropped from about 346 per cent
during the 1840-1850 decade to 2.8 in the last decade. In fact, during
the ten years between 1900 and 1910, there was an actucl decrease in
numbers. Since the nindies of the past century, the rate of growth of
the Iowa populuation has been much lower than that of the United States as
a whole, because of heavy emigration to other states (compare columns 4
and 5, Table I).

Almost all of the castern counties of the state have had no signifi-
cant increases in population since the beginning of the century. The few
enstern counties that increased in population were those with growing
urban centers (compare Figures 2 and 4). The southern counties had
already begun to show a deecrease at that time. During the first two
decades of the century the only growing section was the northwestern
part of the state.

The rural population‘g, which includes all people who live in places

¥ The Federal Census definitions were adopted for the terms rural, rural

farm, rural non-farm, and urbaum.

with fewer than 2,500 inhabitants, has been steadily decreasing since
the beginning of the century. It declined about 7 per cent from 1900 to
1910, and 1.0 per cent and 2.4 per cent respectively during the two
succeeding decades (Table II). :

During the last decade the farm group of the rural populationlO showed

10. §o analysis is made for this group for previous years, for a division

of the rural farm population into rural farm and rural non-farm groups
was not made by the Census prior to 1920.

a noticeable decline. This group, which includes all people who live on
farms, regardless of their occupations, decreased during the last ten-year
period by more than 1 per cent. It counted in 1930 about 965,000 persons
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TABLE I

THE GROWTH OF IOWA TOTAL POPULATION SINCE 1840%*

Year

1

Censug

1840
1850
1860
1870
1880

1890
1200
1910
1920
1930

R
Population

4%,112
192,214
674,915

1,194,020
1,624,615

1,912,297
2,251,855
2,224,771
2,404,021
2,470,959

Iowa

3
Increase

in Number

149,102
482,699
519,107

430,595

237,682
519,556
~7,082
179,250
66,918

United
States

4 5
Per Cent Per Cent
Increase Increase

} 3.7
345.8 &6.9
o511 36.6

76.9 22.6
56.1 30.1
57 T 25.8
18.7 20.7
~-0.3 2L.0

Bl 14.9

2.8 181

* Adopted from the 15th Census of the United
Stutes, Vol. 1; Population Number and
Digtribution of Inhabitents, p. 589.
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TABLE II

RURAL, FARM AND NON-FARM, AND URBAN
POPULATION IN IOWA SINCE 1880*

Per Cent of Increase Per Cent of Total
Number over Preceding Census Population
Years Total Rural Urban Total Rural Urban Rural Urban
1
1 2 3 Y 5 6 7 g 9 ?
1880 1,624,615 1,377,188  2u7,L27 84,8 15.2
1890 1,912,297 1,506,533  Up5, 764 1i.1 9.4 64.0 78.8 21.2
1900 2,231,853 1,659,467 572,386 16.7 10.2 W.1 744 25.6
191C 2,224,771 1,544,717 580,054 - 0.3 = 649 18.8 €9.4 30.6
1920 2,404,021 1,528,526 875,495 8.1 = 3.0 28.7 63.6 36,4
193¢ 2,470,939 1,491,647 979,292 2.8 - 2.4 11.9 604 39.6

* Taken from: Farm Population of the U.S., Census Monographs VI, Washington, D.C., 1926, p. 180;
15th Census of the United States, Population Bulletin, 2nd Series, Iowa, p. 3. Rural includes
all the farm population and the population in towns of less than 2,500 population; urban in-
cludes all cities and towns of 2,500 persons and over.
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as compared with 978,000 persons in 1920. The greatest decline occurred
in the rural non-farm group which constitutes the remainder of the rural
populatiin; it showed a decreasc of more than 4 per cent during the last
decade. ™ Its numbers decreased from nearly 551,000 in 1920 to 527,000 in

M+ e gifference in the definition of the term "farm" in 1920 and 1950
(the 1920 Census definition would give a higher number of farm pop-
ulation in 1930, and consequently a smaller decrease) is probably
offsct by the fact that the 1930 Census was taken in April, (the date
of the 1920 Census was January) when the number of laborers on the
ferms is appreciably larger; it scems thus that the calculated 1 per
cent decrease in the farm population between 1920 and 1930 may be
considered as the right index (see: 15th Census of United States,
end series, Iowa Bulletin, p. 1).

1930 (Table III).

The urban populetion, residing in cities and incorporated places of
2,500 or more inhabitants, has been increasing. In 1890, Iowa had forty-
s8ix cities and towns, each counting 2,500 persons or more, with a total
population of about 406,000 persons; in 1930 the number of urban places
reached eighty-one, with o combined population of about 979,000 persons.
In 1890, the urban population comprised slightly more than 20 per cent of
the total population; by 1930 it comprised about 40 per cent, almost
doubling its per cent with respect to the prpulatisn as o whole (Tables
IT ond IV). The increase, however, tok place in the lerger cities.
Pluces with populations between 5,000 and 25,000 showed @ large decrease
(Teble IV, column 11)s Since 1900 the, smeller cities have not increased
in number nor in oggregate pvpulation.‘2

ol

One should be aware of the fuct that an addition of only one person
to a population of 2,499 makes that population urben; evidently,
grect caution should be exercised in acking any deduction os to the
'arbanization"of the state.

12.

Towa did not have a city above 10,000 before 1860. Siuce 1820, the
city population has grown repidly. From 1900 to 1920 it increased at a
robe of 25 per cent per decade. During the 10 years from 1920 to 1930
it increased cbout 14 per cent--a rate of growth five times e high as
thet of the state as o whole (Table IV, Appendix). By 1950, the population
of Iowa living in cities of 10,000 znd above made up about 29 per cent
of the total population.
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aliul Tiwa AJD GUdel U8~FARM POPULATION, 1920-19Z0

Per Cent
Years Number Increase
i § 2 , &
Rural Faram
1920 977,694
1930 964,659 =13
Bural non-farm
1920 550,832
1930 526,988 b 3

Per Cent of
Total Populction



NUuBER OF CLTLES wiD INCORPOR.TED PL.CES,
AND THEIR POPUL.TIONS, 1890-1930%

388 0

No. Pop.

1 2

Cities:

100,000 or more - S
5,000 - 100,000 4 145,082
16,000 - £&5,000 7 115,234

5,000 - 10,600 8 656,582
2,506 - 5,000 27 88,866

Rural incorporuted
places:

1,000 -  £,500 83 135,307
Under 1,000 327 161,191

Farm and unincor-
porated hamlets 1,210,035

n
NO

3

46

116
498

1900
. Pop.

“+

218, 259
123,096
70,618
154,415

172,917
227,875

1,258,675

o

114
654

19810

v Pep.

P

o]

530,091
157,107

59,402
155,454

172,460
266,255

1,106,002

O
40

g
5
= 4
18
45

129
703

1820

« Pope

126,468
285,053
192,629

14,808
156,543

192,707
285,094

1,050,725

Ko

123
713

}-—J
({s]
(X]
o

. Pop.

1C

142,559
406, 505
167,405
94,173
168,650

186, .09
278,513

1,026,725

%* Taken from the 15th Census of the United 3tutes, Second Series, p. 1, Iow: Bulletin

Increase
18520-1930
Per Cent

-.g: '[:-—
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MIGRATION «4ND POPULATION GROWTH

Imnigration from Other States

Viewed historically, three periods are roughly marked out in the in-
flux of native white migronts from other states into Iowa. In the early
sixties, seventies and eighties, the far cs well s the near ecstern
stutes served o the chief source of Iowa immigration. OChio, New Yorik,
Penngylvanic, Illinois, Indiana, Virginia, and Kentucky contributed heavily
to Iowa's settlement. From the eightics to thc bezinning of our own
century, lowa's immigrents cume lorgely from the adjsacent states, Illinois,
Wisconsin, WMissouri, and sinnesota, nemed in order with respect to the
nuaber of immigroants. The latest flow of immigrants hos been from the
neilghboring western states as a whole, but considered individually,
wissouri has contributed the lorgest number of immigrants, followed in
order by ilinncsota, Nebraska, South Dekota, Kungosy ond Colorado.

Adequute statistical deta portraying the mognitude and rapidity of
these immigrotions cre not aoveiloble. Their genercl trend, however, is
indicuted by the Census reports ©s to Stote of Birth.'® These census data

1%+ 15th Census of the United Stotes, State of Birth of the Native Popu-
lation, Volume II, Washington, 1932,

for Iowa arc given by stotes in Toble V (4Appendix), ond summarized in

Table V (sce also Figure 5, Appendix). The actual movement of population
to and from Iowa is not fully represented by these figures. They indicate
mercly the number of persons from other states living in Iowa at particular
census years; "They show not the cxtent of interstate migration (that is,
the number of persons who go from onc state to another) but the net,
curulotive resulte of such migration in combination with mortality."l4

14. "Interstate igrations”, United Stutes Department of Agriculture:

Interpreting the Data, p. 3, Washington, 1934.

According to these figures, there lived in Iowa in 1870, 560,000 persong
who were born in other gstates. The number increased to about 626,000 in
1830, reaching its peak in thet year. From then on, the number of nutives
from other states has been gradually declining (See Figure 6: Mobility
of Iowa Population). In 1920, Iowa counted cbout 500,000 native-born
persons in other states.

This cdecline, however, does not wmean that no immigration has been
toking plzce since 1880. It indicates that, since that ycor, the successive
net imuigrations have either been negative or, if positive, have not becn
large enough to offget the losses by death of natives of other states
living in Towz. While the number of those born in other states and living
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TABLE V

NATIVE BORW OF OTHER STATES LIVING IN IOW4,
HATIVE BOR{ OF IOWA LIVING I.I OTHER STATES,
AND THEIR SUCCESSIVE INCREASES, 1870-1930%

Yeor

&

1870
1880
1890
1900

1910
1920
1950

Native
Other
Living

Number
2

560, 246
625,651
577,095
600,565

524,780
54%,643

496,628

Born of
States
in Iowa

Successive
Increases

)

65,405
-48,558
25,278

~75,585
18,866
~47,018

Native Born of
Iowa Living in
Other States

Number
4

89,011
217,589
598,985
551,658

800,090
920,301
1,084,164

* Based on Tables V and VI, Appendix.

Successive
Increases

5

128,578
181,596

152,053

249,271
119,492
163,859
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in Iowa has declined for somec states far beyond their probable deaths, the
corregponding figures for other states have increased conspicuously.
Obviougly, shifts took place in the sources of immigration. The immigrante
from the eastern states, Ohio, New York, Pennsylvania and others,who wmade
up in the euarly days of Iowa's settlement 50 per cent of those born in
other states, included only 12 per cent of those in 1930, cdue to deaths
and emigration. Immigration from the western states has increased
steadily, however, during recent decades., The absolute number of those
who were born in the western states, Missouri, iinnesota, Nebraoska, South
Dekota, Kansas, ond Colorado, and cre living in Iows, increased by
ap,roximately 50,000 between 1910 cnd 1920, and by 35,000 between 1920 and
1930, These net increuses do not toke into account the deaths that have
occurred in these populetions_in the inter-censcl years. Even when 2
congervative death rate of 10™Y is applied for these populations, the

15« This is the approxinate death retc for the state as e whole.

reported net increase is cnlarged by cbout 10,000 for the 1910-1920 period
and by about 15,000 for 1920--1950. Evidently, the recent immigration
brought into Iowa from the western states about 60,000 persons between 1910
and 1920, and about 43,000 between 1920 and 1950.

No spuociel tendency could be discovered in this recent immigration
as  to the place of settlement. It secems, however, that the bulk of the
immigration from South Dakota zoes to the rural districts, while that from
Nebraske goes mainly to the urban centers.

L6+ gxemine: 15th Census of Unitec States, "Stute of Birth of the Native

Population", Tables 32, 33 ond 34

There is a noticeable periodicity in the general trend of Iowe inmmi-
gration. There was a heovy immigration between 1870 and 1880, followed
by o sumall inmaigration between 1880 and 1890. 4 large immigration occurred
aguin between 1890-1900, followed by an cuigration between 1900-1910.
Between 1910 and 1920 about 70,000 newcouers settled in Iowa, but only
approximately 7,000 between 1920 and 1930.

Clearly, immigration from other states cetsed to be the great fuctor
in the growth of the Towa population very early in the history of the
state. The greatest influx of immigrants took place between 1840 and
1880. Iowa's population grew during these forty yeors from 43,000 to
1,625,000 persons, an increase of aboub 3,670 per cent. At about that
time Towa's pettlement was essentially completed, and since then the
growth of its population has been primarily dependent on its natural in-
creasc, i.e., the excess of births over deaths. 4t present the number of
imaigrants is not sufficient to offset the number of deaths of residents
born in other states and the nunber of ecarlier imaigrants who leave the
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state so that their nuaber in Iowe is steadily decreasing.

TABLE VI

TOW: DMALGRATION AllD EMIGRATION

Imaigration Emigration
Years from Other States of Iowa Born
i 2 3

18701880 121,000 137,000
1880-1890 14,000 20%,000
18301900 81,000 *192,000
19200-1910 - -15,000 504,000
1910-1920 71,000 199,000
19201930 7,000 250,000

* These data are couputed from Table V, columns & and
5, to which aumbers the probable number of deaths in
the inter-censal years was addied (a ceath rate of 10
woes assumed).
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Emigration from Iowa

From a total of 89,000 native Iowans livin: in other states in 1870,
the nuaber srew to 1 084 000 in 1930 (see Table V also Table VI,
Apoendix), en increase of nore than 1,100 per cout In the year 1870 7
per cent of the white persons born in Iowa were residents of other. ututh'
in 19%0, their percentage had increcsed to about 38; evidently more thun
2 thirc of the native Iowans live outside of the stete. lowa has been
losin. on the «verage more than 200,000 persons cach decade since 1870,

TABLE VIX

PERCENTAGE O VHITE POPULATION BOlil IN XOWa
LIVISG T OTHER STaTES I THE UNITED STATES*

1870 17.2 1910 6.1
1880 RR.5 1920 36.1
1890 R8.4 19&0 37.6
1900 29.6

¥ These fi_ures do not include natives of Iowa
livihg in Canada and in other forein countries.

Eni ration of native Iowens has been crowins steadily. 4t the begin-
ning of the centuryy there were us mony Iowans livinz outside the stute
ag there were persous frou other states residing in Iowa (seec Figure 5:
Miizretion of Population to and from Iowa). Since that time, however, the
picturc has changed. The abgolute number of those from other states ro-
siding in Towa has beecn slowly declining, while the number of Iowans
resicing in other states has been rapicdly increosing. chvy enigration
of netive Iowans started as far back as the eirhties. The sreatest
emigration occurred betweon 1900 and 1910. approximately 300,000 Iowans
left the state during that ten-year period. That cmigration was too
larze to be offset by immigrution and natural increase, so that Iowa
suffercd an cbsolute loss in population.l? Between 1910 and 1920, about

17 e census reportecd an absolute decrcase of 7,082 in the Iowa popu-

lation in 1200-1910.

200,000 Iowong left the state, and above 250,000 emizratec cduring the
last decade.

18. o detailed analysis of the recent emisration is taken up later.
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In part, this emigration has moved to the large urban centers, es-
peciully to Chicago and to cities on the west coast; in part, it has ;one
to the rural sections of adjacent and western states.

In 1870, relatively lurge numbers of native Towans were living in
ilissouri, Kansas, Illinois, and Nebraska; while in 1890, by far more lowons
were residents of Nebragke than of any other state, althoush larze numbers
we. ¢ located in Konscs, South Dukotn, and Missouri. The greot emigration
between 1900 and 1910 went mainly to ncarby states, Minnesoto, Missouri,
Oklchoiae, South Dakota, thouzh the Pacific states, Washing:ston, Oregon,
wnd Colifornic received gzonerous sharces. About 80,000 persons born in
Iowa eaigrated to Celifornia durin: the decade 1920-1930; oround 60,000
went to Illinois, about 18,000 to siinnesota, and approxinmately 15,000 to
isconsin., eny Iowons also eaigrated to Missouri, Oregon, Webraska, ond
other western states. The Iowa cmigronts to California and Illinois
scttled mainly in the large urben centers, with Chicaro and Los Angeles
receiving the lorgest numbers. Towa cmigrants to the other steles reside
chiefly in the small urban ond rurel places.

Of the 1,084,160 Iowa-born persons livin- in other states in 1930,
the census reported 598,296 persons as enigrents fiom the urban populotion,
and 485,864 Iowens as coming from the rural population. Jf the latter,
R71,285 were recorded as rurcl furm cad P14,579 as rurcl nod-farm. In 1930,
47.9 per cent of the urbon born Iownns and 29.7 per cent of the rural born
Iowons were reported residing ir other states; 25.8 per cent of the total
number of persons nctive to the rural farm population of Iows cnd 36.6
per cent of the rursl non-foarm resided in other states. Any conclusion on
the basis of these facts that it is the urban populction which leaves the
state should be weighed very coutiously. There is o constant intrastote
migration from the forms and villages to the cities and from these to
cities outside the stute. The census fioures for the number coming from
cities ia Iown is consequently larger then it should be, because of the
freguency with which persons who moved first from o form or village to a
city in Town subscquently report themsclves to census enumerators as natives
of that city. Tor that matter ovem when coming directly from the famys,
without stop,in:’ in one of the intrastote centers, thesc emigrants prefer
to rezistor as born in o largze city rother then in a small "inconspicuous"
towii. The groat bulk of the urben emigsration undoubfocdly orizinated on
the farms.
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TForeign-born in Iowa

The influx of foreign-born into lowe followed apparently the general
pattern of immigration into Iowa from other stetes. The nuaber of foreign-
born residing in Iowz kept on increasing up to 1890 (Table VI1I, Figure 7).
dince then, their nuaber has been ropidly declining. In 1890, Iowa counted
zbout 324,000 foreign-born; in 1930, their nuuber was approxiuately 166,000,
¢ decline of about 50 per cent during the last forty years. The large
decrcase in the foreign population, especielly during the last two decodes,
which by far excecds the probable number of deaths in this population,
indicotes undoubtedly thet emnigration has also been taking pluce ouong
the foreign-born, espcciclly the wales. The nuaber of the forcign-born
uales declined from 127,000 in 1920 to 74,000 in 1930, a dccline of about
42 per cent, exceeding by =pproxiuctely 30 per cent the probable reduction
by deaths. The foreign population as o vhole decrcascd by 17.5 per cent
during the period 1910-1920 and by 26.6 per cent during the following
decade. With respect to the total population of the stote thuir proportion
hag decres sed froa 17.1 per cent in 1870 to 6.7 per cent in 1930.

The distribution of the foreign-born population between the rural and
urbon centers hardly differs from thet of the population as & whole. In
1910, 3% per cent of the foreign-bern lived in the urban centers; in 1920
end 1930, there were 40 per cenigand 42 per cont, reopectively, of this
totel population in the cities.

19. For the populution of the state cs n whole, 31 per cent, 36 per cent,

and 40 per cent gerc reported as urbun for the ycars 1910, 1920, and
1930, respectively (Table 11).

Nativity of Population

Frou the point of view of its composition with respect teo nativity,
the Lowa populition is coming to be composed more and more of persons born
in Yowz.

48 shown in Toble IX und portreyed in Figure 8, lown-born persons
wade up only 36 per cent of the totel lows populetion in 1870, wherecas in
1930 they made up 73.2 per cent of the populcation. To stute this point
converscly, the number ond proportion of those born in othor stotes, as well
«5 of those born in foreign countries, h:s been steadily dceelining. In
1870, these outsiders wude up 64 per cent of the population; in 1930,
they comprised about 28 per cent of the totel.
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AGE-COMPOSITION OF IOW:A POPULATION

The age-compogition of the Iowa population has gzreatly chanzed. There
hes been a gradual decline in the proportion in the younzer cge periods,
accompanied by a corresponding increase in the proportion in the older age
periods (see Figzure 10). Whercas, in 1900, persons under twenty comprised
about 44.2 per cent of the total population, in 1930 they comprised 57.8
per cent (Table X). The population in the age periods of 20 to 44 which
had becn increasing until 1920, dropped from 37.6 per cent to 36.1 per
cent during the following decade.

On the other hand, the per cent of those in the older age groups has
been rapidly increcsing. The group from 45 to 64 years old rosc during
the some period from 13.8 per cent of the total population to 19.1 per
cent; the group fron 65 to 74 increcascd from 3.3 per cent to 5.1 per cent;
end the group of 75 years and over rose from 1.6 to 2.3 per cent.

4t present, Iowa populcotion has 2 much older age-composition than the
United States. At the beginning of the century, the uge-composition of
the two populations was almost the sune. However, in 1930, persons under
45 years of age constituted 73 per cent of the populiution of Iowa, wherecas
persons of this age constituted 77 per cent of the population of the United
States (Teble X). In the scme yecr persons over 45 made up 7 per cent
of the population of Iowe and 23 per cent of the population of the United
States. A sharper contrast betwecn the populations is to be noticed when
separate comparisons by age periods arc made. The group above 65, for
instance, constituted 7.4 per cent of the total Iowa population in 1930
as against 5.4 per cent for the entire United States. This difference is
of importance when the problem of old age pensions, for instance, is
considered.

These c¢iffercnces between the populations of Iowe end of the United
States are explaincd, presumably, by the feoet that immigration, which
brought meny youny people, stoppecd playing any important part in the growth
of the Iowa population much earlier than for the United States as 2 whole.
also culgration during recent cdecacdes has dramn off many young people fron
lowz, but has merely relocated them in other parts of the United States
anc so hzs not affected the age composition of the total population as it
has that of Towa.

Vhat is true for the Jowa population as & whole, holds true also for
the urben and rurcl populations separctely (sce Table XI). The greatest
changes took place in the under 20 group of the rural farm and rural non-~
farm pggulations, due obviously to emigration, and cdeclines in the fertility
rates.®” Proportionally this group declined during the Cecade from 45.3 per

20.

w

ee: Past and Present Births, Birth Rates. omd Fertility Rates, infra.
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TABLE X

PER CENT DISTRIBUTION BY BROAD AGE PERIODS SINCE 1900,
IOW. sili; THE UNITED STATES*

Towa United States
1900 1910 1920 1930 1900 1910 1920
2 5 4 5 5] 7 8

44,2 41..0 8.8 87«2 44,3 42.0 40.7
&0 57 o4 57+6 36.1 B7.7 39.0 58.4
13.8 15.8 175 19.1 15,7 14.6 188
.5 5.8 4,0 Gal £e9 5.0 3.5
1.6 2.1 2.1 25 Lad i 4 Led
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cent to 4%3.4 per cent, the largest decline, in the rurcl farm sroup, and
from 35.4 per cent to 35.7 per cent in the non-foarm group. The decrease
in the corresponding group of the urban population ig negligible, owinz
to the city-ward movement of the younser ages from the farm cnd non--farm
populations. In the 20-45 group the rural non-farm popiilation showed the
largest decline, with the urban and the farm populations following in
order.

The rural farm population is still the youngest of these three popu-
lations, o fact to be exploined only by the high differential fertility
of the farm population (sce Figure 9).

The situation of o rapidly aging population is cven more conspicuously
brought out when the actual nunbers, not the percentages, (Table VII,
Lippendix) of these groups in 1920 and 1930 are contrasted. Thoe great de-
crease in the number of children under five and uncer ten ycars of age in
the rural population should be noticed. The number of children under
five years of ge declined by about 20 per cent in the rural farm popu-~
lation, anc by about 16 per cent in the rural non-form, ‘between 1920
and 1930. The small increcde in the correspondinz groups of the urban
population is due only to imnigration, =28 the fertility of the urban pop-
ulation ig not sufficient to keep it from rapid decrecase.

Taking 1880 as the buslig for comparison for eoch group of the total
population separately, one notices the largo variations in the growth of
the separate groups. From 1880 to 1950 the population of the state as a
whole increased 50 per cent. But os ghown by Table XII, the group under
20 yesrs of age wes in 1930 only 13 per cent larger then in 1880. The
next group, from 20 to 39 years of age, increased by 50 per cent, just
keeping poce with the gencral rate of increase. However, the zroup from
40 to 59 morce than doubled during this period; the 60 to 79 group more
than tripled; end the group of 80 and acbove guintupled. Obviously, the
primery increase of the population took place solely in the age groups of
above forty.

The population will zrow even olcer as time goes on.



LeBLE XI

PER CENT DISTRIBUTION BY BRO&D AGE PERIODS OI
IOWA URBaN, RURaL FaRM, AND RURal, NON~-FaRM POPULATION

Urban Rural Farm Rural Non-Farmn

Lie 1920 1930 1920 1930 1920 1950
1 2 5 4 b 6 7

0-19 55,6 B584H 45.5 43,4 55,4 857
20~44 41.0 39.0 565 355 34.4 3R.4
45--64. 18.9 20.0 14,8 16.8 20.1 2
65"71:;. 4:.2) 5.2) 2.4 5-&3 6.5 8-2
75-0ver 2.0 S 1ad 1.8 504 4.3

#* United States Census
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MaRITAL CONDITION OF IOV POPULATION

There has been & general increase gince the beginnin. of the present
century in the percentage of married persons in every age zroup from 15-19
to 55-44. During the last forty years the per cent married in the youngest
marriazcable age group of 15-19 rose in the male population of Iowa from
0.2 per cent in 1890, to 1.l per cent in 1930, and in the female population
fron 6.7 per cont to 9.4 per cent during the same period. Thesc facts
obviously do not support the popular opinion that narrizzes are in zeneral
postponed until later in life. It igs probably true for certain clesses,
but not for the population as a whole.

In the 20-24 aze group of wmales, the proportiom married increased
stecdily from 13.4 per cent in 1890 to 25.3 per cent in 1930 (Table XIII,
Figure 12). 4mons the females of the same age there wes a slizht decline
from 44.8 per cent in 1890 to 44.4 per cent in 1900, ond from then on a
rather consistent incrcase reachings 48.8 per cent in 1930,

In the next sge group, R5-34, there wos a slisht domword movement
in the aele population from 1820 to 19003 the proportion of males marricd
dropped 1.5 per cent froa 1890 to 1900. Durinz the next ten years there
wes an offgetting increase, followcd by a more substantial increase, from
61.6 per cent to 69.4 per cent, curing the next two decades. amonz the
females of this cge group there was o sharp decline from 79.6 per cent
in 1890 to 76.0 per cent in 1900, cnd o less rapid decline from 1900 to
1910; since 1910 therc has been @ steady increase from 75.5 per coent to
78.9 per cent in 1930,

The &5-44 cge group shows the saue trend, a downwarc novement from
1890, reuching the lowest point for the malcs in 1910, anc for the females
in 1920, ocnd since then an upwerd swing. The percentoze of narricd aoles
in this group was 82.2 in 1930, ancd of married females, 83.6.

In all the older oge groups, there has been @ decline in the proportion
of merricd men. Among the older wouen, on the other hanc, en upward trend
since 1920 appecrs also in the 45-54 agce group; however, the proportion
of married women is saaller in 1930 then in 1890.

Comparison of the percentoges for msles cn<d femcles shows that for
corresponcing azes from 1& to 54, the ratio of marriec to ummarried persons
is hizher for females thaon for males. In the older age groups, however,
the percentage of married meles exceeds thet of marricd femules. This
c¢isparity in the percentages of married meles and females is to be ex—
plained by the tendency of wen to marry ot later ages than women.

The urban population leads in the percentoges of aarried males up to
age thirty-five (see Tables XIVa and XIVB, and Figure 11). The rural
farn population shows in these groups the lowest percentages, whereas the
rurcl non-farm population occupies 2 mid-position. Fron aze thirty-five



TABLE XI11

usRITal, CONDITION OF THE POPULLTION OF I0..Lx

Fifteen Years of Age «nd Over by Sex and ige Classes in Per Cent, 1890-1930

Single Married
1890 1900 1910 1920 1930 1890 1900 1910 1920 1930
ugles
411 Classes 41.7 40.1 38.6 586.1 33.2 54.2 54.9 55.9 59.2 60.6
15-19 99.8 99.5 98.5 98.4 98.8 0.2 0.4 0.6 1.3 Tl
2024 86.4 8.5 79.0 74.2 74.0 13.4 17.2 0.0 £5.0 5.3
R5-34 57«0 384 35.6 32.1 8.5 6l.6 60.1 61.6 65.9 69.4
5h-44 12:2 18.5 17.0 16.7 l4.2 8446 8l.1 794 79.6 BR.2
‘/£5"5“i' 605 8.7 9!6 1209 1502 87-9 8202 82.2 80-8 80.6
55—64 “.’t.S 5.2 9.8 1106 86-0 85-7 79-2 7707
65-over 3.5 3.6 Lodk 5.9 8.5 73.5 70.2 69.1 67 .2 65.1
Feuales
#11 Classes 31.0 30.8 9.8 R7 % R6.0 60.4d 59.9 60.0 61.6 6.3
15-19 95.2 91.9 91.4 90.5 90.3 6.7 6.0 7.8 B Qe
20-24 S54.4 54.7 53.6 49.9 49.7 44.8 444 45.%8 &8¢ 48.8
£5-54 17.8 2l.4 218 15.8 17.9 79.6 76.0 75.5 77.0 78.9
35-44 6.1 8.8 10.8 11.5 10.5 87.8 85.3 83.4 8R.5 85.6
":t5‘5’;."".' Zc‘.“ﬁ 5.0 6.2 9-1 9.6 85.8 82!2 77'.0 79.0 7901
55-64 .3 3.3 6.9 8.6 YT 71.0 88.8 63.3
65-—0'\701’ 2-5 206 505 205 6-4 '1508 4“'.‘.:05 ‘3:(:..1 59.": 5909

* undopted from United 3States Census Reports
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up to 2ge sixty, however, the rural population lesds in percentoge of
married males; the urban mcle populction is next; and the rural non-form
hos the lowest percentoge. From sixty up to seventy-five the urban pop-
ulotion agein leads, the rural form population is lowest, wnd the rural
non-farm is in a mid-position. In the age group 75 and above, it is the
rurcl non-ferm population that leads in per cent of married malces.

Within the female populatjon the proportion of married feucles in the
rural fora population is much higher then in either urban or rural non-forn
pepulotions in all age groups except the very younzest of 15-10 ancd the
very oldest of 75 and cbove.

These differences, the lower percentage of the married nales in the
rurcl population up to woc thirty-five end the hirher percentage of the
nerrioc femeles in the sanme population, are to be explained partly by the
heovy emigration that has becn toking place from the Towa rural population,

The rclative nuaber of widowcrs shows & slizht trend cowmward curing
the last forty years. This trend night be explained in port by an in-
crease in the proportion of widowed aales remarrying.

The proportion of wilows is severcl tines cs hich as the corresponcding
proportion of widowers. In the 45-54 cgre sroup the percentoze of widows
is 9.4 ond the percentuge of widowers is 4.1. In the croup 55-64, the
corresponding percentazes are 2.8 and 8.9, wnd in the gzroup 66 and over,
52.9 onc 24.9, respectively. Thesc differences are due to two fects.

In the first pluce, more uorriages are broken up by the cdecth of the
husbund, as the death rates of wales are higher in 21l azes ¢nd the husbhand
is usually older than his wife. In the sccond pluce, clthourh less in-
portent, remarriages occur more frequently among the widowers.

Statistics for the past forty years show that the divorce rate has
been increasing rother steadily. One has, however, to realize in
cnalyzing these statistics that they do not furnish a true index of the
cnount of civorce. The census figures show only the number of persons who
arc Cicorced ab o given time; they do not incluce those who have been
divorced and reacrried.



TuBLE X1Va

PER CENT DISTKRIBUTION BY waR1T.i, CONDITION OF THE UEBuN, RUhal FuRli, &ND
RUR:L NON-F.Ri POPULATION 15 YE4RS OLD AND OVER, BY SEX, I0W., 1930%

iiales
URBAN RURLL FuRu RURAL NON-FIRil

fler- S5in-  Wid- Di- Har- 3in- Wid- Di- Mar- Sin- Wid- Di-

Lge ried gle owed vorced ried gle owed vorced ried gle owed vorced
1 2 3 4 5 6 7 8 9 10 11 12 13
Total 63.4 29.6 4.9 2.0 B57.3 3B.2 &:8 0.6 6l.4 30.6 BsB 148
20-24 30.4 8.6 Ol 08 19.9 79.6 Osd ' 02 28.0 71.4 01 0:5
R5-29 B5.1 3.4 0.5 R.0 B7s8  4lsT D4 0Oad 63.6 35.0 0.4 0.9
30-324 78.8 17.9 1:0 2+5 76,1 eRsd 0.8 0.6 T7+5 20.3 10 1.2
35-39 Bls8 18,7 1.6 2.8 83.0 15.0 1o Ouh B80.6 16.3 81 R )
40-44 826 121 Ced 2B 84.0 13.3 R0 0:7T 78.6 17.0 2:5  dst
45-49 8l.5 11.8 3.6 541 B3:0 138.8 2:s8 0.9 76.7 17.4 3.8 2.0
50-54 80.4 11.2 5.4 2.9 8l.9 1R2.6 4.5 140 76«2 18 B’ i
55"‘59 79-6 10.2 7.5 2-7 80-4 1200 6-6 : l-O 75'1 11-7 7-9 (.-O
60-64 775 9,5  11.1 2.2 76.8 11.8 10.2 1.1 74,28 18.0 10.8 1.8
65-69 7412 8.1 16.4 2.l TheZ 13ud  16.1F sl Te:8 %y L (R 7 S 9]
70-74 68.5 7.0 el Db 65.9 9.8 26:0 1.3 67.9 9.5 0.8 1.4
75-over 54.0 457 40.2 Oal 46.1 Tedk 454 049 5548 Ted Soel | L0

% United States Census (x) Less than 0.1
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RECENT WMIGRATION OF IOW. POPULATION

Muring the decade 1920-1930, there were about 476,000 births and
249,000 deaths in Iowa, making an excess of births over deaths of about
R27,000. It is by this numbel, then, that Iowa's population would have
iucreased during this decade, if it had not been affected by imaigretion
anc conigration, However, the actual increase was only 67,000. Evidently,
160,000 more persons left Iowa than moved into the state during the ten
years from 1920 to 1930.

Gains and Losscs by Countics

In order to discover the origin of this emigrotion by counties, the
expmctod population of each county in 1930 was approximated on the basis
of the 1920 enumeration and the estimated number of births and deaths
that occurr*“ curing the following dccade; this expected population was
then compared with the actual population ot the ond of the decade as
shown by the enumeration of 1950. The differcnces expressed in terms of
actual numbers ond percentages are ziven in Table XV and Figure 13. (Sce
notes to Table.)

It was found that ten out of aincty-nine counties gained in popu-
lation above their own expected natural increcse, but that these goins
were mostly suall. The only counties that registered substontial gzeins
were Black Hawk (11.4%), Johnson (9.2%), and Jasper (7.8%). The average
gein in the ten counties wos 4.7 per cent., The logsses in the remaining
eglghty-nine counties ronged from 0.2 per cent to 41 per cent, with an
average of approximately 1l per cent per county. The grectest loss took
ploce in donroe County (~4L.0); the smallest in Cerro Gordo cnd Clinton
(-0.2 each). The loss for the state as a whole was 6.1 per cent during
the last decade.

Gains ond Losses in Urban and Rural Populations

The 1930 Census reported a decrease of 2.4 per cent for the rural
farn population and an increasc of 11.9 per cent for the urban population,
during the 1920-1930 decade (Table II). WNeither of these cases included
a congideration of the natural increzse of tho populotion. The expected
increase could not be cstimated for the urhan and rural groups scparately
as thesec groups are defined in the Census,“™ for the Birth and Death

&le The Census defines as urbon all pleces above 2500 persons and the |
remainder as rurcl, whereos the Birth end Death Statistics define

&8 urban, cities above 10,000 persons and the romainder below 10,000
ag rural.
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TABLE XV

EXPECTED AND 4CTUAL PCPULATION OF IOWA; ITS GuINS (+)
AND LOSSES (=) 44D PER CENT OF GAINS /ND LOSSES
THROUGH 4IGRATION 1920-1930, BY COUNTIES*

Actual Gains (+) Per Cent

Expected Population and of Gains

Population (19%0 Census) Losses(-) and Losses

1 2 5 4 - (2-3) 5 - (4¢2)

The State 2,652,557 2,470,939 -161,418 - 6.1
idair 15,905 15,891 ~2,0L4 +12,7
Adams 11,862 10,437 -1,425 -12.0
Allanskee 18,685 16,328 -2,297 ~12,3
Appanoose 35,744 24,855 -8,909 -26.4
Aucubon 14,131 12,264 -1,867 -13.2
Benton 26,589 22,851 -5,558 ~13.4
Black Hawk 62,087 69,146 7,059 11.4
Boone 58,552 29,271 -3,081 - 9.5
Bremer 18,568 17,046 ~1,322 - Tl
Buchanan 20,401 19,550 - 851 - 4.2
Buena Vista 20,046 18,667 ~-1,679 - 8.5
Butler . 19,724 17,617 -2,107 ~10.7
Calhoun 20,062 17,6065 -R,487 -12.5
Cerroll 24,808 22,528 ~2,482 -10,0
Cass 21,124 19,4292 ~1,708 w Bl
Cecar 18,864 16,760 -2,104 ~11.8
Cerro Gordo 58,559 58,476 - 63 - .8

Cherokee 18,909 18,737 ~ 172 - 0.9



X
Chickesaw
Clarke
Clay
Clayton
Clinton
Crawfeord
Dalles
Davis
Decatur
Delaware
Des sloines
Dickingon
Dubuque
Fruet
Fayette
Floyd
Frankiin
Fremont
Greene
Grundy
Guthrie

Hamilton

Expected
Population

&

17,053

17,478
27,382
44,479
25,086
27,540
15,718
18,298
20,520
57,557

11,634

52,370
20,526
17,825
17,029
18,249
15,972
19,645

21,967

i e

hActual
Population

(1930 Census)

(]

14,637
10,384
16,107
24,559
44,577
21,0828
25,495
11,150
14,903
18,122
58,162
10,982
61,214
12,856
29,145
19,524
16,382

15,535

14,133
17,324

20,978

Gains (+)
and
Losses (-)

4 - (2-3)

Per Cent
of Gaing
and Losses
5 & (4:2)
-14.2
- 8.2
- 7.8
-10.3
-~ 0.2
- 8.9

- 7.4

“‘18.6
-11.7

l.?

L 2-6
-12.2

-10.0
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Actual Gains (+) Per Cent
Expected Population and of Gains
Population (1930 Census) Losses(-) and Losses
1 2 % 4 = (2-3) 5 - (4:2)

Hancock 16,705 14,802 -1,901 -11.4
Hardin 25,391 Re,947 -2,444 - 9.6
Harrison R7,458 Q4,897 2,541 - 9.3
Henry 17,908 17,660 - 249 - 1l.4
Howard 15,068 13,082 -2,008 -13.3
Hunboldt 14,359 15,202 ~1,137 « 7.9
Ida 13,126 11,933 -1,193 - 9.1
Towa 20,549 17,332 ~5,017 -14.8
Jackson 21,5632 18,481 -3,051 14,2
Jasper 50,705 52,936 2,251 7.3
Jefferson ; 17,546 16,241 -1,305 - T4
Johnsoon 27,728 50,276 R,554 B8
Jones 190,928 19,206 - 722 - 5.6
Keoluk 22,460 19,148 ~5,818 -14.7
tossuth 29,512 25,452 ~4,060 -1%.8
Lee 42,502 41,268 -1,234 ~ 8.8
Linn 78,809 82,336 3,527 4.5
Louisa 12,969 11,575 ~1,394 0.7
Lucas 16,890 15,114 -1,776 -10.5
Lyon 17,581 15,293 -2,288 -15.0
ilzdison 16,286 14,531 -1,955 -12.0
Mahaska 28,085 25,804 -2,2790 - B3

Marion 6,697 25,727 - 970 - 3.6



1
Marshall
#ills
Mitechell
ilonona
fonroe
ilontgomery
tuscatine
O'Brien
Osceola
Page
Pelo #ilto
Plymouth
Pocahontas

Polk

Pottawattanie

Poweshielk
Ringzgzold
Sac

Scott
Shelby
Sioux

Story

Expected
Population

2
54,799
16,468
15,279
19,026
25,446
18,548
50,492
21,015
11,997
25,122
18,045
26,782
18,068

170,027
68,061
21,679
14,512
19,749
77,250
18,265
31,197

29,516

. -

Actual
Population

(1920 Census)

3
35,727
15,866
14,065
18,215
15,010
16,752
20,585
18,409
10,182
25,904
15,598
24,159
15,687

17¢,857
69,888
18,727
11,966
17,641
77,532
17,121
26,806

51,141

Gains (+)

Losses(-)

Per Cent
of Gains
and Losses

BV
-15.6
-16.4

~-10.7



hctual Goins (+) Per Cent
Expected Population and of Guains

Population (1930 Census) Losses (-) ond Losses

1 2 5 4 - {2-8) 5 = (4:2)
Tama 24,068 21,987 -2,081 - 8.6
Teylor 15,928 14,859 ~1,069 - G
Union 18,291 17,435 - 9066 - 5.2
Ven Buren 14,819 12,603 -2,216 -15.0
Wapello 40,920 40,480 - 440 - 1.1
Warren 19,593 17,700 -1,893 - 9.7
Washington 22,127 19,822 -, 308 -10.4
Woyne 16,596 15,787 -2,809 -16.9
Hebster 42,318 40,425 -1,895 - 4.5
Winnebago 15,497 13,143 -2,554 “35.2
Winneshiek 24,581 21,630 -2,75 115
Yloodbury 104,060 101,669 -2,591 - R.3
Worth 12,920 11,164 -1,756 -13.6
Wrizht 23,052 20,216 -2,83 -12.3

Y3

*The expected population was cclculated on the bosis of the 1920 population
to which the natural increasc was added. The latter is the excess of
births over deaths as reported by the Birth, Stillbirth and Infant ior-
tality Statistics. This, however, is given only since 1924 when ILowa

wes included in the Registration idrea. For the previous years the excess
woes ap;roxinated.
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statistics give the number of births and deaths only for urban centers of
10,000 and above.

in exenination of Table XVI shows that the eizhteen cities of Iowa
having populations above 10,000 increased in nuabers during the last decade
by approximately 80,000 persons, an increasec of 13 per cent. When, however,
allowence is made for the natural incrcose, this city population will
show en increase through immigration of only sbout 28,000 persons, or
opproxinately 5 per cent. Iowa City, Waterloo, Cedcr Rapids, and Ottumwa
were the only cities that increased substantially by newconmers. The rest
of Towa's lerger cities either show & deercasce or o negliglble increasec
above their expected naturzl increcsc.

Since the net loss in population through migrotion for the state as
a whole curing the decade 1920-1930 cppears to have been 160,000 notwith-
stonding o net gain through nigsration of about 28,000 urban residents, it
is apparent that the rural populotion suffered o net loss of zbout 188,000
persons.

Without knowledge of further porticulars, it is impossible to say
what happened to the 188,000 persons that were lost to the rural groups.
It is evident that for the stote cs o whole there was a heavy emigration,
but whether the movement wos directly from the rural districts to points
outside the state or from the rurcl districts to cities within the state
anG from these cities to other states is mostly o matter of conjecturc.
Seeningly the direction of moveucnt differed to some cxtent for males and
femoles; the femoles moving to citics within the stote and the mcles moving
to cities outside the state.

Gains and Lossecs by ige Groups

To discover the incidence of euigration upon the different age groups
in the Iowa population from 1920 to 1930, the number in each age group
25 shown by the enuneration in 1930 was compared with the numbers that
would have cppeared in this group had it contained @ll (end only) the
survivors of the group ten years younger in 1920. IDxcept as affected by
imnigration and emigration, the group 10-14 years old in 1950 was nmade up
of the survivors from the group under five yeecrs old in 19203 the group
R0-24 years old in 1930 was nade up of the survivors from the 10-14 group
of 1920, ancd so on.%e

% Tor detailed explenation, sce Bernurd D. Karpinos: The Natural Increasc
of the Population of Iowz When Corrccted for Aze Distribution, M.ii.
Thesis, State University of Iowsn, 1932.

The losses and gains by age groups, as determined by this procedure,
arc summearized in Table XVII and Figure 14. The greatest net loss in the
total population of the state took place in the middle aze sroups for both
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Ii3Lm XVI

4CTUAL INCHREsSE, EXPECTED NATURsL INCRELSE, =ND THE
GAINS IND LOSGES OF CITIES IN IOW. HuVING 10,000
AND WORE POPULATION, 1920-1920

Expected
Population sctual Natural Gains

City 1920 1930 Increase Increase and Losses

4 e 3 4 5 6 7

(4-5) %

anes* 6,870 10,261 3,901 —
Boone 12,451 11,886 - 565 1,029 -1,594 -11.8
Burlington 24,087 26,775 2,718 1,363 1,355 5.3
Cecar Rapids 45,568 56,097 10,5831 3,820 6,702 13.6
Clinton 24,151 R5,726 1,575 732 843 5.4
Council Bluff's 36,162 42,048 5,886 3,742 2,144 5.4
Davenport 56,727 60,751 4,024 1,935 2,089 5.6
Des iloines 126,468 142,559 16,091 14,452 1,639 1.2
Dubuque 59,141 41,679 2,538 R,344 194 0.5
Fort Dodge 10,347 21,895 2,548 2,398 150 0.7
Ft. iladison 12,066 15,779 1,715 1,074 659 4.9
Iowa City 11,267 16,540 4,075 487 3,586 30.5
Keokuk 14,425 15,1086 683 894 - 211 -1.4
ilershall town 15,731 17,373 1,642 599 1,045 6.4
Mcson City 20,065 25,304 3,239 2,401 748 3.3
fuscatine 16,068 16,778 710 585 125 0.8
Newton#* 6,627 11,560 4,935 —
Oskzloos& 9,42 10,125 696 —

ttunwa 25,003 28,075 5,072 2,008 2,974 11.8
Sioux City T1,287 79,183 7,956 8,917 - 961 - 1.2
Wiz.terloo 56,230 46,191 9,961 5,682 6,279 15.7

Total 80,295 52,651 27,744

*No separate reports on births and decths for these cities in Births,
Stillbirths, and dortoiity Steatistics. Their actusl increase not included
in the total.




TsBLE XVII

PER CINT G4lls 4ND LG33E3 1K 1Ck. PCPULALTICN THROUGH WIGR..TiON, BY nGE GRCUPS
AND SEX; TOT.L, URB.N, RUR.L FuRa, 4ND RUR.L NON-FuRek POPULLTION, 1920-193C

Rursl
Totel Urban Fural Farm Non-farm

Age Population Population Populetion Population

lale Femcle tiale Female Male Fenele male Female

i R 3 4 5 6 7 8 9

0" 4_‘ 40-L 405
5- 9 3.8 3.6
10—14 - 405 e 4!4 7.9 9.5 iy 9.7 “1108 e 905 =y 7-5
15‘19 5-5 aid 504 601 ;Co-o - 7.2 —J-9-6 "18.4 "10-2
R0-24 -11.0 - 8.8 11..8 29.8 -19.7 -32.4 -24.1 -15.0
R5-29 -14.6 -13.2 ) 9.5 1C.4 ~ZBe 2 -29.3 -20.2 -c0.39
50"54 "'1307 -15.5 - 2-2 e 8-6 —21-4 —1808 —18-2 “'2‘(-08
35-39 -10.4 -10.7 - 3.1 - 4.6 -14.7 -13.9 -15.7 -16.8
£0-44 - 9.6 - 8.0 - 3.9 - 1.6 -12.7 -12.% -14.1 -12.6
'.’:5"‘;9 e 9.5 - — 9-2 e 5-5 o 2.8 —1]-'2 ‘15.6 -12.8 “1002
50-54 - 0.9 - 5.3 0.8 1.9 - 3.7 -15.8 1.2 - 1.5
55-59 -11.0 - B.3 - 9.6 - R.0 ~-15.6 -R2.3 - 5.2 1.7
60—64 - 7-2 - 6.5 e 6-8 e 009 "15n5 —'25u8 ‘;:-9 806
65-69 - 0.8 - 1.2 2.0 5.2 -15.8 ~Ridd 15.0 1.3
70"74 - 0.8 - 2.2 - 0-7 5-0 “15.7 —217)-1 1“.;;‘7 603
75-79 1.5 - 0.1 1.4 3.9 -12.2 -16.3 1.7 %8
80"‘84 ‘.'4:.3 1-4: 7.2 "1.:.6 i 7.6 el 6-0 902 1-7
85-over B4 6.8 11.0 10.9 %ed 0.4 3.5 5.6

05~



the male and the female populations (colurms 2 and 3). The 20-24 group

of the state as a whole shows a loss of 11 per cent for the males ond 9

per cent for the females during the 1920-1930 decade; the 25-29 group lost
15 per cent of the males and 13 per cent of the females; the 30-34 group,
14 per cent of the males and 16 per cent of the females. About 145,000
persons between the ages of twenty and forty-nine were lost to the state

as o whole. Losses were also found in the population above fifty, with

the exception of the oldest groups of 80 and above, which seemingly in-
creesed.  This gain is partly due to an increcse in the foreign population
in the older oges.®® The total population (urban and rural) has lost every

&9« fn analysis of the foreign population indicated a decrease in the age
groups of 30-59, and an increasc in the older age groups.

seventeenth person, and that pert of the population acged 20-49 years has
lost every tenth person through emigration.

iAbout 20 per cent of the male far: population and more than 30 per
cent of the female farm population in the 20-24 group left their farms
during the ten years from 1920 to 1930 (columns 6 and 7). The loss in the
R5-29 group was 28 per cent for the male populatlon and 29 per cent for
the femcle population. Heavy losscs took place also in the 30-34 group,
which recorded a loss of 21 per cent for the males and about 19 per cent
for the females. No gain was found for any oge group in the rural popu-
lation, except for the oldest one of 85 and above.

The losses in the farm population are much higher in the younger
female age groups than in the corresponding male age groups. The females
of the 10-14 group decreased by sbout 20 per cent as against a 7 per cent
decrense for the males. The loss to the 20-24 group was 50 per cent larger
for the females than for the males. The females lecve the farns at a
younger age than do the males.

The losses in the early age groups of the rural non-farm population
do not differ greatly from those in the rural furm population. It is the
male population, however, that makes up the great bulk oflosses in the
younger ages of the rural non-farm population; whereas, in the rural farm
population the opposite is true (columns 8 and 9). However, the rural
non-farm population shows increases in the age groups above 50, due
apparently to an immigration of retired farmers.

On the average, every fifth person in the age group 20-44 in the rural
(farm and non-form) population left the state between 1920 and 1930.

The urben population shows great gains in the young age v%oups,
especially in the female population (rolumns 4 and 5). These gains are
unquestionably due to an immigration from the rural districts. The per
cent of guin in the female population of the 15-19 group is morc than
three times as large as that of the aale population. Above the age of
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thirty, however, the urban population shows a <ecrecse. It seeas that
only a smzll part of the Iowa young male populotion goes to the cities
within the state; most of then leave the state entirely. On the other
hend, the greater part of the young female population soes, obviously,
Iowa cities, secemingly stays there « while, and then lecves the state.

to

There was an increase in the number of children in the Iowa population.
Towa counted more children in 1930 than were expected on the basis of
births. This probably means, that, while o heavy emigrotion of young un-
acrried persons was going on, o small immigration composed mostly of
anilics took place at the sane tine.

Evidently, it is the members of the 20-40 group, both aales and females
of the rural form and non-fara population, who have been geing out of Towa.
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PaST 4D PRESENT BIRTHSG, BIRTH RuTBEo, oND FERTILITY RATES

In the zeneral discussion of the Iows population, the rupid decredse

in its v te of rowth ancd the shifts thot heve token place in its aze con-
position were pointed out. Presuncbly, these chan-res were brou ht about

by mi_rctlon and by slterations in the fertility and mortzlity rotes of
thie population. The effects of aigration werc analyzed -bove. Inaquiry
is here nade into the offects of the other factors with intent to define
their probable influence on the future _[rowth of the population. The
imrediute concern is, first, to cxaaine births and birth rctes; second to
anclyze cdeath rotes.

General Trend

Reliable stotistics on births in Iowa for the years prior to 1924
cre not availoble; the stote was not included in the Birth Registrotion
Ares before thut date. The dato on births os reported by the Iowa State
Depuartusnt of Heolth for the period 1910-1924 (Table IX, ippendix) scem
to be zross uncderstatencnts, especially for the corlier yesrs. Vhere
adequete date on births arc lacking, the enuacrations of children as given:
by the Federtl Census for every tenth yeor hove been talken as a basis for
conputin: the auaber of births.®*  This procecdure of cnlculation is

®%s gee: W. S. Thompson :nc P. K. Welpton, Population Irencs in the United

Stutes, Chopter VIIL: "Births and Birth Rates."

particul.rly useful for Iowa since the Federal enunerations can be used in
conjunction with the state enunerations, recucin- thus the intercensal
periocs from ten to five yerrs.®® This adiition:l Informntion nikes the

.
9+ The Iows Stote Censuses wre token alcway between the dotes of the
Fecercl Ccnsuscs; ncuaely, in yeors ending with 5.

bagis of jud:nent wore depondable.

48 brouzht out in Table XVIII, the nunber of children in Iowa under
five yecrs of «.e has been Ceclinin:, notwithstcnding the sencral zrowth
of the total population. wherees, for the United States as 2 whole, the
1930 Census wes the first onc to show 2 decrease in the nunber of children
under five yoors of coe, in Towo the number of children under five reached
its noximmua in 1900, vhen Iowa counted 262,000 chilcdren in this o e croup.
There was o shoxp decline between 1900 and 1910, partly cue to the heavy
ecal ration thot occurred curing that cdecade; there was a consicerable in-
crecse betweeon 1910 and 1920, which wus nore than offset by a heavy decline
in the followin- decute. The nuaber of children uncer five years of aze
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TABLE XVIII

WUMBER OF CHILDREN OF UNDER 1 AND UNDER 5, &«ND ESTIMATED BIRTHS
AVD BIRTH nuTES OF WHITE POPULATION, 1880-19350%

Children Estimated
Uncer 1 Under & Birth
Year Year Years Births Rates
1 2 5 4 LS
1880 . 47,810 228,952 57,595 35,5
1890 47 4,835 228,480 56,809 29,9
1895 s 252,405 58,720 8.7
1900 54,570 262,404 62,366 28,1
1906 0 e - 22,643 59,978 7.0
1910 47,924 254,755 54,151  24.5
511 1. SN 236,260 52,502  24.0
19220 46,840 249,257 51,080 20.8
IBRE = ceewew 242,550 51,038  19.7
1930 41,842 213,886 45,588 17.7

* The births were computed on the basis of the number of children
under 1 year and under 5 years of age (columns 2 and 3), as given
in the Fecderal anc State Censuses. The Federal Census cdata were
usec for the even years, and thoge of the State Census for the odd
years. The Infant dMortality rates, as given by W. S. Thompson
and P, K. Whelpton in "Population Trends in the United States",
Table 65, p. R36, werc used in these calculations for all years
cxcept 1980, to which year the Iowe Life Table was applied. The
birth rates were obtaincd through dividing column 4 by the corre-
sponding census populations. The reported birth rate for 1930 was
17.3 ageoinst the estimated birth rete of 17.7; evidently, the
approximations are sufficiently reliable.
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in 1920 constituted chout 85 per ceat of the nuaber in 1900, «nd shout 88
per cent of the number in 1920. There wus, consequently, & drop of about
17 per cent in the number of children from 1900 to 1930, and o decline of
12 per cent from 1920 to 1930, while the total population in 1950 was 11

per cent .recter than in 1900 ¢nd 3 per cent srecter than in 1920.

In order to find the number of births, the number of children wes in-
croosed by their corrcsponding nortality rotes.*® For the even numbered

6. See: Notes to Table XVIIT.

yerrs, the nunber of children under one year of cge was uscd; wherceas, for
the odd ycurs, the number under five wns uscd since the State Census does
not cnuacrote separatiely the children under one yecr of are. These
resultant cstiactes of births crc ziven in Teble XVIII, column 4.

The nunber of births in 1930 was 24 per cent snaller than it was helf
a century a-o and 15 per ceat smaller then it wos ten years ago. Pha
decline in the number of births has becn apparently constent since 1900.

The crude birth rate has been congistently declinin: since 1880,
(Toble XVIII, colum 5, Fisure 15). In 1880, the estimated birth rate was
55.5; in 1900, when the .rectest nuaber of births occurred, it wes 28.1, a
decline of 21 per cent below the rate of 1880; in 1980 it had fcllen to
17.72 «. arop of 80 per cent, when coupared with 1880. Evidently, the

@7+ The estiacted crude birth rate is token here, instcad of the reported
one (17.3), for the purposc of consistency in comparison with the
other.

trend in Lirth rates has been shorply downwerd.

Is this decline in the birth rate cdue to chanes in the cge composis
tion of the population, or to o drop in its fertility, or to both, since
the birth rate is a function of both? To find the separate effects of
these twoy foctors on the chanres in the birth rate, the so-colled specific
fertilitics werce computed

Specific Fertility Rates

It hos been shown cbove®® thot the crude birth rate is very much

o A .
8. See: Introdution




affected by the age composition of the population. If, in a population,
the percentaze of wonen of child-becring ace is larce, it wus argued, the
birth r-te is likely to be hi:h even if fertility is low, vherecs o popu-
lotion with o comperatively smeller percentace of women in the child-
becring cge will show a low birth rate althoush the fertility azy be high.
It is essential to compute «an index which will reflect fertility only,
free from the influence of the «’e factors. This is accoumplished by the
usc of the so-called specific fertility rates, in KuC&JnSkl'S terminolozy,
or asternity frequencies, in Dublin end Lotka's turmldolO'y y relating

s 3ue:  Robert R. Kueczynski, The Bolance of Births and Deaths, Volume I,
ir.cmillan Conpany, New York, ngB, PP, 16-39; by the saac suthor:

ierbility and Heproduction, Falcon Press, 1902; glso, L, I, Dublin and
de J. Lotks, op. cit.

thie nunber of children born by mothers of a specific n:e to the total
fencle population of that uje. These are sencrally coiputed on a quin-
quennicl basis. :

The "Birth, Stillbirth and Infunt dortelity Stotisties," published
by thc United Stotes Bureau of the Census, provide o clos ulIlC&tion of
births Ly aze of mother.® 50 Thus, in 1929, 13 sons and 8 deuchters were

0. Sce Table XIX wnd notes there.

[

born to mothers of the age sroup 10-14; 2,091 sons and 2,038 ccuchters to
the c.e zroup 15-19, cnd so ou. Each number of bhirths was divided by

the feinule population of its corresponding age group and the result
maltiplied by 100,000, cettin: thus the number of sons and doughters born
per 100,000 fencles of that specific are ~roup. The specific fertility

for the quinquennicl cze sroup 10-14 was found to be 11 sons ¢nd 7 dauhter:
anc. so on. The hihest specific fertilities arc those of the aze zroup
R0-29, so that chuan_es, however slight, in the proportion of the femcle
population fallin> within this a:¢ group produce noticcable chonses in

the birth rate. By this procedure the computution of the fertility rates
is reduced to one basis, and the cge counposition factors arc thus ruled out.

The total fertility rates of the Iowa population in 1929 were computed
to be 116,325 sons =nd 110,580 daughters. This meons that accordin:s to
the existinz specific fertility rctes of 1929, 100,000 feaales, if they
«ll survived to t se of fifty-five would zive birth throuzhout their
child-beuring ave Lo 116,325 gons and 110,580 deughters, The ratio of

Sln f . . s " - -
The child-buaring aze is usually assumed to cover the years from ten

to fifty-four.




TABLE XIX

JUINQUENNIAL FERTILITY RATES OF IOWA POPULATION, 19R9%

Maternity Frequencies

Female Children Born m(a) per 100,000
hgre Population in 1929 Temales
Interval in 1929 Sons Daughters Sons Daughters
i g 5 4 5=3:28 B2 @
10-14 114,954 13 8 1l 7
15-19 109,414 2,081 2,058 1,911 1,863
20-24 100,086 6,064 5,700 6,059 5,696
R5~-29 90,082 5,662 5,338 6,285 5,926
50-34 . 86,587 4,007 5,842 4,628 4,457
36-59 86,195 2,585 2,546 2,999 2,954
40-44 76,518 978 847 1,278 1,107
45-49 69,058 65 86 94 1R5
50~54 60,882 _om=—e 1 e 2
23,265 22,116
% x5 x5
TOTAL Q1,465 R0;406 116,325 110,580
Rutio: Song = 105.2
Daughters

#See following page for explenation.
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*¥Explenation of preceding teble

Column 1 shows the uge groups to which the iteus in the other
coluins cre related. Column 2 gives the numbers of females in 1929
at different age groups of the child-bearing period, namely from ten
to fifty-four. Thesc were interpolated on an arithmetic busis froa
the 1030 Census for nine months back, as the birth statisties were
reported for July (1929), and the 1930 Census was taken in .pril (1930).
Columms 3 and 4 show the nuuber of nale and female births by ocge of
mothers; thus 2,091 sons anc 2,038 dauzhters were born to iothers of
the 15-19 group. The data were acepted from Birth, Stillbirth and
Infant Mortality Statistics for 1929, p. 187. The data as given in
colums 3 and 4 differ slichtly from those given in the Birth Statisbtics
as bhe unkpgown births were distributed proportionally anong the
different, groups.

Every nunber of births of a specific age group is divided by
its corrcsponiin: totel nuaber of femeles and the resultant rultiplied
by 100,000, iccording to the statistics, 6,084 sons ancd 5,700 Jeuzhters
were born to the 20-24 sroup vhich counted 100,086 females, consequently
6,059 sons cnd 5,695 Coushters are born per 100,000 fenmeles of that
oroun (6,084/100,086 x 100,000).

These are the gpecific fertility routes, os tabulated in columns
5 an’ 6. The sum of oll the seporote specific fertilities makes up
the so-celled totol fertility or sross reproduction rate. Accordingly,
100,000 fenmeles who start life together, providing no one of them dies
before rcaching fifty-five years, will sive birth on the average to
11 sons and 7 deunghters cach yoor when they will be in the age zroup
10-14; they will bear on thc averaze every year 1,911 sons enc 1,868
domghters when they will pass the 15-19 periou, and so.on. Hence, they
will give birth, accorcding to thesc specific fertility rates, to 116,325
sons «nd 110,580 dsughters throushout their child-becring period.
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male to femcle births was thus found to be 105.2. It is, however, the
number of potential mothers that is of present interest. sccordinz to
this calculation, 100,000 mothers stoerting life tozether are replaced
within a generation by 110,580 potential mothers (T:ble XIX, column 6)
provided none of the present mothers dics before recchinz or while passing
throurh the child-becring age. The totality of these fertility rates is
known as the gross reproduction rotes,

But in rcality, of the 100,000 femzles who are born, only 93,817
rcech the aze of 12.5 years, znd their numbersas reduced to 93,154 at the
rge of 17,5 yeasrs, 92,177 at 22.5 years, etcq Obviously, if 100,000

52+ Zee Table XX, column 3, also Table XXX, column 3.

females give birth to 1,863 domughters at the age of 12(5 years, then the
93,154 femoles that remain of the 100,000 who started lifc together bear
1,735 dauzhters (1,863 x .9381l7); the 92,177 females at 22.5 years bear
5,249 dauzhters (5,695 x .92177), ond so on.

"The net ceproductive rate (Ry) of the Iowa population, which is the
total of colum 4, Tuble XX, wes found to be 100,095 in 1929. At such a
rote, one thousand present aothers are replaced by 1,001 mothers within a
generation (about 28.4 years). Cleerly, such a population is just
slizhtly more than reprocducin: itsellf--cven thoush its births at present
greatly surpass its cdeaths. It may be regarded as stationary, without
potential increasc, notwithstunding the fact that the "crude" rote of
natural increase of Iowa for 1929 showed an excess of 6.,7--a birth rate of
17.1 against a cecth rate of 10.4. This present increuse is a aere effect
of the are composition which will disappe:cr when the apge composition has
becomne gtable,

Birth Rate of Zero Rate of Natural Increase

It is obvious that in orcer for ¢ population to remain stztionary
every person of the present generuation has to be replnced by one in the
future, or, to soy it differently, the net reproduction rate (RO) has to
be 1,000. The Towe net reproduction rate was computed as 1,001, Iowa'sg
population consequently has cbout reached the equilibrium point of a
stationary populction. Reversing the process, let us find that birth
rate which, at the aze composition of the population in 1930, would keep
our population at a standstill.

It is clear thot if at the existin. specific fertilities or maternity
frequencies (ma's) anc the prevailing mortality rates, the Ro is 1,001,
then by reducing every maternity frequency by the rotio 1,000:1,001, namely
multiplying it by 0.999, the equilibrium naternity frequencies may be
obtained, Table XXI, column 4. By multiplyin: each item in column 4 by
the corresponding item in column 2 and sumain: up these iteas, it was



COuPUTATION OF TRUE RnTE OF

Age frequency m(')
Iuterval (Daughters only)

1 2
10-14 7
15-19 1,863
20-24 5,695
25-29 5,926
30-34 4,437
35-39 2,954
40-44 1,107
45-49 1R85
50-54 2
22,116
x5
110G, 580
Data:
A = -—l_ 28.‘:3ﬁ = 808.%6
R, ,
g = a* -Rg = 808.26 - 853.65 = -45.39
RO
loggRo = 0.000951889

-

TABLE XX

KiTUR.L INCRE.LSE OF I10V.. POPUL.TION, 12d9%

Ry Ry Ro
Survivol
factors at Zero iioment First iloment Secgnd .loment
12.5, 17.5 ets., fm(a) 1, & an(a)l, cafm(a) 1,
3 4 = (2x3} 5 6
0.93817 7 87.5 1,095.7
0.93154 1,735 30,362.5 531,343.8
0.922177 5,249 118,102.5 2,657,306.2
0.09051 5,390 148,225.0 4,076,187.8
0.89593 3,975 129,187.5 4,198,593.7
0.88076 2,602 97,575.0 3,659,062.6
0.86160 954 40,545.0 ,723,162.5
0.83713 105 4,987.5 236,906.3
0.80325 2 105.0 5. 5125
20,019 569,177.5 17,083,169.0
X5 x5 X5
100,005 2,845,887.5 85,445,845.0
Ro R1 Ro
The equation: %—ﬂrz +ar - logeRy = O
: Substituting the values 01;*,@3¢na loggR, 7in
: the original equation, we get
: 22.69r° - 28.43r 4+ 0.000951889 - G;
:r=28.43 - { 808.26 - .0864 - 0.00003525
. 45.39
03525 per 1000

e
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*Reproduced from: Bernurd D. Karpinos, "a Stationary Population,"
Human Biology, December, 1955. The true natural increase, denoted
by "r", which is the future constant rate of increase after the
present factors that are responsible for the disturbed cge-composition
will wear off, is computed on the basis of a formula worked out by
alfred J. Lotka (see: "On the True Rate of Natural Increase," by
Louis 1. Dublin and Alfred J. Lotka, Journal of the jmerican
Statistical association, 1925, 305-339. JSee 2lso R. R. Ruegzynski,
Fertility and Reproduction, wethods of seasuring the Balunce of
Births and Deaths, Falcon Press, New York, 1932, 47-65, where Lotka's
formula is reproduced and supplemented with explanatory remarks.)

The proved formula is: %prz 4+ar - log R, = 0, (1)
where R = Rl/Ro (columns 6 and 7); R, (the zero moument) is the gm(2)l,,
namely, the total net reproduction rate; Ry - the first moment (column 7) -
is the summetion of 21l the m(a) 1, weighted by their corresponding "a's",
nomely the number of years at the center of the age-groups; the m(a)l, at
the age-group 10-14, for instance, is weighted by 12.5; the age-group
15-19 by 17.5, etec; Ry is thus fam(2)l,; Rp - the sccond monent (column
8) - is the summation of all the m(a)la woighted by their corresponding
atgh, In this perticular case

o = 28,4339 = 808.26 (2)
8 =& - Ro/R, = -45.59 (3)
logcRo = logs (1.00095) = 0.0009518

Subsﬁitgting the corresponding numerical values forcg,(§and log R »
We obtedni  18:2 yar - logRo & 22.69r° - 26.45r + .000952 = O

r = 00003525

Thig "r" differs from the "r" computed by the author in his M.A.
Thesis (Bernard D. Koerpinos, The Netural Increasc of the Population of
Iowu When Corrected for ige Distribution, M.A. Thesis, State University of
Iowa, August, 1932), due to the present lower mortality rates as compared
with those used in the M... Thesis.
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founc that, at the existing age composition of 1930, every 100,000 femoles
should give birth yearly to 5,457 children, if the population is to be
stationary. The corresponding birth rate of such 2 stationary population
will be 17.1 (3,486 divided by 203.4, as the ratio of males to fenales

in 1930 population was 10%.4). The birth stotistics show a birth rate of
17.1 in 1929 and 17.3 in 1930; palpablg the Iowa population had about
reached its equilibriws point in 1930.

55. For more cetailed explanation of the method used in this computation,
the reader is referred to Louis I. Dublin and Alfred J. Lotka, "The
True Ratc of Nuturol Increase of the Population of the United States,!
iletron, Table VII, (8), pp. 116-117. ilso: Bernard D. Karpinos, op.
cit., Human Biologcy.

Past Fertility Hates

Let us assume thet the Iowa population has been reprocducing itself
at successive census yeors since 1650 ot the specific fertility rates of
1928, and on this basis let us calculate the correspondinc birth rates
for these ycars. Unless there have becen changzes in fertility, the result-
ing birth rates shoulc be approximctely the same as the estimated actual
rates, for the actual aze compositions were usecd.

Calculatec in this way, the birth rate for the state as a whole in
1880 would have been 17.5, the same 2s in 1930; in 1890 it woulcd have
been 17.9; the hichest rate would have occurred 1n 1910, when the are
factors were most favorcble for o hish birth rote.”

54+ The same method, which was cpplied in computing the birth rate of the
zero rate of increase (Table XXI) was used herc; naaely, the specific
fertility rates of 1929 were multiplied by the corresponding uge
compositions of the different decades.

Thc actual birth rate for 1880, however, was estimated as 35.5, twice
as lerge as the one expected if the Spc0111c fertility rates of 1929 were
appli cgblc to the oage composition of the 1880 population. Evidently, the
cross reproduction mte of the Iowa population in 1880 was twice as hich
8 in 1950. The gross reproduction ntes since 1880 are siven in Table
XXII, column 7, and Fisure 16.

The trend of the pgross reproduction rates has been uninterruptedly
downward since 1880, closcly puarcliclins the downwerd trend of the birth
rates, (compure columns 3 and 6, Table XXII; sce also, fisures 15 and 18).
This indicctes that the decline in the birth rate durinz this period was
not due prisarily to chanzes in the are composition of the population, but
to o decreasinz fertility. From 1880 to 1930, then, the birth rates in
Iowz convey o fairly true picture of the changes in the fertility of the



aAge
Group

10-14
15-19
R0-24
5-29

30-34
35-39
40-44
45-49

50-54
TOTuL

TABLE XX1

COMPUTATION OF BIRTH RATE IN IOWA GIVING ZERO RATE OF NATURsL INCREASE

WITH ~GE DISTRIBUTION 43 IN 1930 CENSUS

sge Distribution Moternity
of Femzles Frequency u(a)
(1930 Census) Per 100,000 Femazles

9.57 18!
9.10 3,774
8.33 11,754
7.50 12,211
1 9,085
7 5,953
7 2,385
4 219

5.04 2

66.03 45,381
X5

226,905

Birth rate for Zero Naturcl Increase:

Meternity Frequency
Reduced Proportionally
to Moake Ratio of
successive Generations
Equal to Unity
(3) x 0.999

4

18

3,770
11,742
12,199

9,056
5,947
2,383

219

£

45,336
x5

226, 680

7.1

Product
(2) x (4)

17
343.1
978.1
919.5

852.9
426.4
151.8

12.6

0.1

3,486.2

..(_}9-.



ESTIMATED BIRTH RATES OF WHITE POPULATION FOR 1880-1930; COMPUTED BIRTH
RATES OF THE SimE POPULATIONS ON THE BASIS OF 1929 SPECIFIC
FERTILITIES; THEIR GROSS REPRODUCTION RATES

Year

: §

1880
1890
1895
1900
1205

1910
1915
1920
1925
1930

Birth

Incexes of
the birth
rates with
1930 as a

Rates* bagis

201
169
162
159
153

138
136
117
411
100

-8B

TABLE XXIT

Computed
birth rates
at 1929
specific
fertilitiegh*

17.3
17 .8
18.1

18.2

- ———

18.1

—— -t

7.6

Computed
and actual
birth rates
comparec

2035
167
1586

——ar

185

115

103

Gross repro-
duction rates

1929 - 100
Incexes Actual
6 7
197 2,179
162 1,792
150 1,659
131 1,449
112 1,289
100 1,108

% Taken from Table XVIII, column 5

#% Calculated on the basis of 1929 specific fertilities.

coes not give the proper

These rates
were not computed for the odd nuubcred years, as the State Census
age distributions.
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state's population. 1In the future, however, the cve factors will become
more and more significant, affectins correspondinzly the birth rates,
even if no chanze in specific fertilities tukes place.

Reproduction Rates of the Rural and Urban Populstion

Better insight into whut has been going on in the population of the
stote may result from an exomination of the so-colled differentiels in
the fertility rotes; that is, the separcte fertility rotes for different
dlvisions of the population. By means of the same umethod that wes used
for the population of the state as 2 whole, the differcntials for the
urban, rural ferm, and rural non-farm populations were calculated.®® The

SE. % . ) . s a8
Y* No scparate analysis of the foreign populution wes uncertoken, as
this population constitutes o negligible percentase of the total.

results arce given in Table XXTII.

The gross reprocuction rate of the urban population in 1920 was
founc to have been 951. This rate ig auch below the point necessary to
maintein this population. In 1930 the rate of the urban population had
dropped to 885.90 At the 1920 rute, the population would ultimately

6' L] . I 1 -, .
o One is reminded here that the gross reprocuction rate of 1,106 for the

state as a whole is just sufficient to keep the population stationary;
a lower rate mesns decresse.

decrcese by 14 per cent each generation (about 28.4 years); at the 1930
rate, by 20 per cent each gencration.

The four largest cities in Iowa (Cedur Repids, Davenport, Des Moines,
and Sioux City) hed in 1920 cnd 1900 gross reproduction rates of 874 and
829, respectively. Stable populetions with such rates decrecse by 2l per
cent and RS per cent, respectively, cach guneration. :

The highest gross reproduction rate was that of the rural form popu-
lotion, It was 1,604 in 1920, znd 1,438 in 1930. Stable populations with
such rates incregsse approximatcly 45 and 30 per cent, respectively, in a
generation.,

The gross reproduction rate of the rurcl non-farm population was
1,183 in 1920, and 1,117 in 1950, at the first rate a steble population
increeses by 7 per cent each gencration. In 1930 this population was only
slightly <bove the stotionary point.

Obviously, it is the rural furm populution that keeps the total
population of the state from decrcasing.
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T.BLE XXI1I

IV b

ESTLLATED ¢OULL, UPBul, RUR.L FiRi, 8D RURsL HOR-F.
COwPUTED ; ﬂ ;ﬁb S.u:8 GROUPS ON THE Basls OF 1989 3¢ECIFL
THEIR GROS:S REPRODUCTICN RLTES, 1220-1930%*
aputed Birth kates Gross Reproduction Rates
Estincted &t 18238 1830 =100
Birth HRotes Specific Fertilities (for whole stute)
Indexes hLetual
1920 1930 1920 1930 1920 1930 1820 1930
1 e 3 4 5 6 7 8
Total 20.8 177 18.1 17.3 112 100 1,239 1,106
Urban (Cities above &
£,500) 17.2 15.0 3.4 18.3 86 80 951 885 :
Four Citieg (sbove
50,000) 708 15.0 21.5 19.5 79 75 874 829
Rural (Total: Form
and Hon-fari) 23.2 187 17.3 16.d 130G 119 1,438 1,318
Rurel Farm 26.5 221 7.8 16,5 145 130 1,604 1,438
Rural Non-farm 18.1 16.0 16.4 15.4 107 101 1,185 1,117
* The birth rates of urbon population as reported by the Bursou of the Census are much higher
thon those estiucted on the bosis of the muiber of children of under one year of =2ge, for

births are tebulated
in the urban ceanters
rates.

according to the vlace of occurrence.
make the birth rates higher.

The medical ond hospital facilities

The opposite is true of the rural birth
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Vihile between 1920 ond 1930 the gross reproduction rate of the
urban porulction decreased approximotely 7 per cent; oif the city popula-
tion, 5 per cent during the same period, end of the rural non-farm group,
6.5 per cent, that of the form group deereesed approximctely 10 per cent.
The cross reproduction rete of the rural farm population hes o steeper
cownwarc trend.

Number of Children in Order of Birth

The downward trend in fortility rates is reveuled, also, by a
siizhtly difforeat analysis,-—ocn examination of the number of children
in order of birth., Unforbunctely this anﬁlv@is could be carried only a
fer back as 1924, the year when Iowe wag firgt included in the Registration
Area, As shown in Table XEIV and Figure 17 "Birth Chonges in Iows," the
dovirward trend in the number of births of sbconu, third, and fourth

&)

children is much sherper thoan in the number of births of first children.
In cxumining the births by rge of mother (Table XXV), the grsatest

decline was disciosed in the number of children born o mothers 25-29 years

of age, the agc period of highest specific fertility.

The effects of these chunges on the futurce crowth of the population

are discussed later.



TaBLE XXIV
BIRTHS WITH NUWBER OF CHILD IN ORDER OF BiRTH, COMPARATIVE PERCENTAGES,
1024 - Buse*
Children

Year First Second Third Fourth Fifth Sixth Seventh Eighth Ninth Tenth  Total

[
el

3 4 5 6 7 g 9 10 11 12

1s24 100.0 100.0 100.0 100.0 100.0 100.0 1090.0 100.0 100.¢ 1C0.0 100.C

1925 98.5 96.0 95.5 100.1 92.4 98.9 94.3 102.5 98.% 94.8 2P '
1926 95.0 91.9 92.2 95.4 87 .6 92.9 91.3 92.5 93.3° 91.2 92.9 v
1927 94.4 89.2 87.9 9.9 87.9 93.4 84.1 95.0 94.9 96.6 90.9
1928 93.7 87.0 85.1 90.3 83.3 89.6 8.8 86.5 86.9 86.0 88.2
1929 92.4 84.3 82.1 83.2 83.2 84.8 8l1.0 84.0 87.7 86.C 85.8
1830 97.7 86.3 79.6 83.4 82.4 83.6 80.0 8l.5 88.8 76.4 86.9

% Based on data published in the Birth, Stillbirth, and Infant Mertelity Statistics.



BIRTH CHANGES IN 1OWA
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Yeuars

1924
19R5

1926

T4LBLE XXV

-t AT ITAT T ™ MTT T ot 32y ox MY Y /M . & g\ i o Te R | e s T
BInTHS (EXCLUSIVE OF STILLBIRTHS) BY 4GE OF wOTHER, YEARS 19241950,
CO.PLRED #ITH 1924 .8 BAJm¥

ige of uother

15-19 R20-24 £5-29 50-34 35-39 40-44 45-49 Total
2 3 4 5 6 7 8 9
100.0 100.GC 100.G 100.0 10C.0 100.0 100.0 100.0
92.8 96.0 06.4: 98.2 98.2 97.6 110.0 97.1
93.9 91.7 8r.2 94.6 94.5 95.7 115.3 94.9
94.1 88.98 89.4 93.0 94.2 94.7 103.1 90.9
92.1 88.2 85.8 88.8 89.0 89.5 106.7 93.3
93.5 86.4 82.4 BZ.8 88.6 91.0 93.3 85.6
94.5 89.6 82.9 84.6 - 86.8 84.6 97,8 86.9

* Hased on date published in the Birth, 3tillbirth, and Infant Mortality Stotistics.
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DEATHS, DEATH RATES, INFANT MORT&LITY RATES,
£ND EXPECTATION OF LIFE

The number of deaths and the death rates in Iowa have remained
about constant curing the last few years, in spite of an increasing and
azing population. The number of deaths oscillated around 25,000, and
the death rcte, around 10.0 per thousand. Such constancy in the number
o cecths and ceath rates, in spite of the fact that the population was
growing older and should, therefore, have more deaths and higher death
rates; sugzests that mortality retes in Iowz heve actually been decrecsing.
The decline in the mortality of infants has been presumably a large item

TiBLE XXVI

DEATHS »ND CRUDE DEATH RATES IH IOWA alND
THE UNITED STaTES, SIHCE 192%%

Towa United States

Yeoars Decths Death Rates Death Rates

1 2 5 4
192% 25,378 10.3 11.9
1824 5,774 9.8 11.8
1925 24,894 10.0 11.3
1926 25,466 10.4 11.8
1927 24,552 10.0 10.9
1928 25,315 10.5 1L.5
1929 R5,681 10.4 11,5
1930 26,228 10.6 10.8
1931 25,681 10.4 11,1

" Peken from Table IX, Appendix.

in keeping the number of deaths and the death rates constant, In 1924,
the first yeur in which infant mortality was recorded for Iowa, the
nuuber of deaths of children under one ycar of sge was 54.6 for each
1,000 live births. By 1932, infont mortclity hod deelined to 47 for
each 1,000 live births. The decline was grodual, with the exception of
1925 and 19g6.
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lowe.'s infent mortality has been much gacller than thot of the Uniterd

States. Toble XXVIL cllows o coaporison of the rates for Iows with those

i the Uuited States. 4s coupcred with other stotes, Iows rankec sizth
Q3¢

O
in 1929, wna tenth in 1930.57

g

The State of Washington reported the lowest inf:nt mortoelity rates——
45,8 in 1929, wnd 46.0 in 1930.

This decline in the infant mortelity rote lengthened the totel
avernge expectation of life. According to the Life Table of 1930, the
expectation of life (¢%) at birth for aclcs in Iows was 635.0 years oad
for females 65.9 years, ¢ hizh cxpectation of lite.58

.
L

(93]

oy L ) - 1 iri.e >

B+ The corre poncin &% for nelghoorln sbates were: Wisconsin, 61.5
b ¢
A

:nd 64.6; diichizen, 53.8 and 62 83 Incdicna, 60.0 and 62.8; Ohio 59.8

1 65.03 IllanL&, 59.0 ond 64.6 Ju( s for meles and feaules, respec-
t Vi Jy. (l‘heq from "Statisticcl Builetin®, Mctrowolltﬂn Lifc Insur-
ance Couapany, June, 1934, p. 7)

Seeainrly, the srestest leasthenin. of the gxpectution of life
occurrcd in the youn.er age sroups. The cxpectation of life in the older
age groups <¢id not increasc as Juch, as cen cosily be scen when the

Lifc Table of 1930 is coapcred with the zveilable Life Tebles of 1320

The future treuds of the cenths and death rotes are discus later,



TABLE XXVII

#ORTALITY OF WHITE POPULATION I I0W: AND THE UNITED STATES
(Deaths under 1 year of age per 1,000 live births)#*

INFANT
lowa United States
Year Total Urban Kural Total Urban Rural
i e 3 4 5 6 3
1924 54.6 65.6 50.4 66.8 68.7 54.7
1925 55.4 68.7 50.0 68.3 62.4 67.2
1926 58.3 Ti.d 52.9 70.0 70.5 69.4
19R7 54.9 66.0 50.2 60.6 61.0 60.3
1928 52.7 67.1 46.5 64.0 64.6 683.4
1829 52.4 63.2 47.5 63,2 61.9 64.4
1930 55.2 61.5 49.1 59.6 58.4 60.9
1931 49.0 61.9 6l.4 6ced
1932 47.0 57.¢ 57.1 58.7
Urban in the Birth

that includes in "™arban', cities of 2,500 and szbove.

#*Provisional report for 1931 and 1932.

# uwdopted from Birth, Stillbirth and Infant Mortality Stetistics.
Statistics includes cities of 10,000 and over, distinguished from the Census classification
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TAHBLE XXVIILivt

Complete Life Table for Vhite males (Including Mexicans Classified
as Other Races) for Iowa, Based on 1929-1931

Population Statistics

ige Ay 1y eoX nge ax 14 eox
0 SOBZ90 100006 63.04
i 00682 24710 65.54
2 00460 94064  64.99 5Q 328 87427  38.71
3 +00518 93631  64.28 33 356 87140 37.83
4 +00226 03335  63.49 34 346 86847 36.96
5 183 93122 ©6R.63 35 350 86547  36.09
6 169 92952 6l.74 36 376 B6R36  35.2R
7 00164 9R795  60.85 37 397 85912 34.35
8 147 9LB43  59.95 58 422 B5571  33.48
9 140 92607  59.03 39 451 85210  3R.6%
10 141 92377  68.1% 40 485 8486  31.77
11 148 2247  57.%0 41 517 84416  30.92
i 159 92110 56.28 42 550 81980 30.08
13 173 91964 55,37 43 582 83518 RY.R4
14 138 91805  54.46 44 614 83032 28,41
15 204 91632  53.57 %8 648 82522 27.58
16 219 91445  52.67 46 684 83987 R6.76
17 254 91245 51.79 47 75 81486 R5.94
18 46 91031  50.91 48 772 80836  25.1%
19 R56 20807  50.03 49 8%  BORIR  R4.32
20 Q65 90575  49.16 50 884 79551  R3.51
& 72 00835  48.89 51 052 78848 RE.7R
Qe &79 90089  47.4%2 52 1027 78097 21.93
€3 84 89838  46.55 53 1112 77285 £1.16
s 289 89583  45.68 54 1206 76435 R0.39
25 €93 8954  44.81 55 1310 755815 19.63
<6 297 89068  43.94 56 1425 71524 18.88
7 501 88797  £5.07 57 1549 73462  18.15
<8 305 88530  4&.&0 58 1686 7R3%4  17.13
29 310 88260  41.33 59 1834 71105 16.7%
50 315 87086  40.46 60 1998 69801  16.02
51 321 87709 39.58 61 R177 68406 15.34
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T.HLE XXVIIL:i* Continued

Age Ay 1. oox Age Q. 5 er

61 R473 66917  14.67 87 19569 7568 3.65
65 2589 65329  14.01 88 20046 5926 35441
64 RBR7 63638  13.37 89 QR4T5 4685 3.18
55 3088 61839 12.74 80 24179 3632 2.96
66 33576 9999  1k.13 91 Z6080  R754 .74
87 5598 57906  11.54 92 Z8R00 2036 ©e 54
64 2039 655768  10.96 93 30583 1402 2,54
69 4420 53516  10.41 94 35191 1015 .15
70 4840 51151 2486 95 36107 678 1.96
71 5501 48675 9434 96 59533 L35 1.79
4 5808 46095 8.83 97 42892 R63 1.63
75 B3G5 L3418 8435 98 46807 180 Lo

74 8977 40654 7488 99 51101 80 1.33
75 7650 37818 T okl 100 557986 39 1.19
76 6390 34915 7.01 101 60914 v 1.07
77 0201 31995 64061 102 66479 1 0.95
78 10087 29051 G.2R 105 78513 & 0.84
79 110353 26121 5.87 104 79039 L 0.74
30 120&1 L5239 5455 105 86080 0.65
81 13033 2045 5.8% 106 935657 0.56
8& 14081 17780 4495

83 15065 15282 %4065

84 16096 12980 438

8& 1717 10891 4415

86 1830 901 35489

* This Life Tuble was kindly furnished to us in advence of

publicotion by the Statisticol Bureau of the dletropeliton Life
Insurence Compony.
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TuBLE XXViIII¢

Complete Life Table for white Females (Including iexicons
Classified-as Other Ruces) for Iowey Brsed on!
1929-1931 Population sStatistics

Ay : o iage G ; 6°
JO4111 100060 65.90

529 9588¢ 67.71

erd 9558¢ 87.07 32 313 88734 40,2

251 95182 66.85 35 32 89453 39,556
196 04883 65.41 34 5352 89165 358.48
162 94697 B4« 54 36 345 38869 57 .60
142 94544 65.54 30 360 88562 58.73
130 94410 BL.TH 37 379 88243 35.86
118 0487 6l.8% 38 401 87909 35.00
110 24176 60.89 39 425 + 87556 T
107 94072 59.95 40 450 87184 33.48
108 939371 59.08 41 477 80792 A
113 Q8870 58.08 42 504 86478 51,58
18% 038764 57+l 43 53l 85943 50.74
134 93650 bB.28 44 558 85487 £9.90
147 95525 55.29 45 587 85010 29.07
168 93388 54,57 46 GL9 84511 “8.23
177 08237 53.46 47 655 83988 &7.41
191 95072 52«05 48 696 834358 «6.59
205 9R894 51.65 49 741 82857 £l t
el8 9704 S0 6 50 798 BRLLD K496
&350 QxH02 49.87 5L 848 81592 24415
242 QLR399 45.98 58 909 80900 25.05
255 22066 48.10 855 976 80165 2056
2984 91833 47 < B 54 1049 79583 el tB
273 91591 46.34 55 1129 78550 <1.01
L8R 91341 45.47 568 1217 776635 «0.24
289 91083 44.60 57 1516 76718 19.48
294 908&0 45.72 58 1424 75708 18.74
298 20555 42.85 59 1544 74650 18.00
30 90&85 41,928 60 1676 75478 17.28

507 90010  4iL.10 61 1819 72847  16.56
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TABLE XXVII1IB* Continued

age ax 1y o ige  ay e°,
6e 1974 70933  15.86 87 18378 10338 3.78
63 Q14 6953% 15,17 88 199205 3438 B..88
64 2326 68044  14.49 89 £1593 6758 3.6
65 253 664061 15.82 90 448 5289 3.03
GO &1645 64778 15.17 91 5475 4056 2+80
67 305 6988 12.53 92 27632 30£3 2.59
63 3518 61084  11.80 93 30075 2186 2409
62 5651 09057 11.29 94 32861 1529 .20
70 4023 56301 16.70 95 35450 1030 .02
3 4440 54812 10.13 96 38449 665 1.85
12 £904 5218y 2.58 97 41667 409 1.70
73 5418 49628 9.05 98 45112 239 1.55
74 5084 48959 854 99 48792 151 142
75 6606 44130 8,056 160 58716 &7 1.29
76 786 41215 7.58 101 56892 32 1.18
77 80286 3821 7.14 i0% 61328 14 1.07
78 88&8 35145 BeTR 103 6603R 5 0.97
79 0686 32042 6.382 1G4 71014 2 0.87
80 10892 28938 5.94 105 76280 1 0.79
6l 11540 258795 5.59 106 81839 0.70
8¢ 12822 Re887 Ds2H 107 87700 0.6
83 13538 20021 £.935
84 14606 1781 1,65
85 15751 14783 4.33
86 17000 12455 4.05

¥* This Life Table was kindly furnished to us in advance of

publication by the Statisticul Bure:u of the iletropolitan
Life Insurance Compzny.
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* Explcnatory Notes to Life Tobles: gy exhibits the rate of mortality
per 100,000 persons-—in otner words the number dying in ecch age in-
terval for each 100,000 zlive «t the beginning of the =gc interval.

Iu the age interval under 1 yeur, the rcte of mertality per 100,000

is 5,290 for males and 4,111 for femules, which means that of 100,000
born m;luo, 5,290 dic before recching age one, and out of 100,000 born
foucles, 4,111 die before recching this age. For the 50-51 nge iatervel,
the rate of mortality is 884 for woles and 792 for females, .aeaning thau,
of each 100,000 moles cnd 100,000 feucles who recch age 50, 884 acies snd

200

9¢ femoles die before reaching 2ge 51,

]X designates the nuaber of persons alive at the begiunning of euch
ge intervel out of 100,000 persons born alive. Thus, 94,710 males ore

i ¢ at cge 1, and 79,551 ot the age of 50, out of 100,000 mules born
div

Ve

o5, ' i
plpmr

eo» cxpresses the coaplctc expectation of llfc, n-ucly the averaoge
length of life remsining to ench person alive at the beginning of the
cge intervol. The complcete czxpectotions of life cre 635.04 yeirs -nd
65.90 yeors for males and feumnles, respeetively; thoe cxpcct*tion of life
for age BO0--the average nusber of yesrs thot on individucl way expect to
live nfter fifty--is 23.51 for ucles and 24.96 for feaules.



TRUE RATES OF NA“UQAL INCdE“uES, COMRUPED ST+BLE POPULATION,
>TABLE BIRTH »8D DELTH RuTES

The ultimute srowth of 2 populction, as p01nted out above, depends
solely on the fertility of the population per se%® Of course, this

W saes Introduction, also Pust and Present Births, Birth Rates, and

Se
Fertility Rates.

presupposes that the population graws freely under the influence of the
proveiling fertility, without being disturbed cither by immi:ration or
cmigration, or changes in the mortulity rctes. The first step in deter-
ninings the ultinote growth was made by computing the :zross reproduction
rotes.  They were czleculated cs 1,106 for the totel population; 1,458

for the rural farm zroup; 1,117 for the rursl non-farm group, cnd 885 for
the urbsn group (Table XXIX, column 1), uccordine to’ these rates, 1,000
born femsles of the total population would zive birth to 1,108 duu-htcrs
throu-hout the child-bearing poeriod~-provides nonc of the femcles dies
before recching or while passing throuzh thet period; 1,000 of the rurcl
form zroup will beur 1,177 douhters, ete. The gecond step wos completed
when the net reprouuctlon rates were colculoted on the busis of the gross
reproduction rates snd existin- amortality rates. dAccordin: to the net
reproduction rute, 1,000 present mothers in the populcotion as & whole
will be replaced within « venerction (26.4 yeurs) by 1,001 potentisl
mothers; in the rural farm population by 1,201; in the rurel non-farm
sroup by 1,0L0; ond in the urban sroup by 801.40 lccordingly, the rate

40. ne mortolity rotes of the state os o whole were cssumed for the
different sroups. Of course, there szre some mortality differences;
however, not probobly of srect sisnificince so as to affect the net
reproduction rates.

of growth per gencrotion, when free from cbnormalities of age composition,
is for the totul populztion 1 per thousend or 0.1 per cent; for the form
croup, 500 per thouswnd or 50 per Cunt, for the non«iur' sroup, 10 per
thousend or 1 per cent; for the urhb.i populetion, minus 199 per thousand
or ainus 20 per cent (Table XXIX, colum 2). The final step was accoa-
plishecd when the ultinmabe rates of growth per ysor—-—-insteod of per sencro-
tion werc coaputcd. Thesc rutos pcr year, desigmoted by r, were found

to be 0.04 per thouscnd or 0.004 per cent for thoe total population; 9.26
per thousing or 0.9% per cent for the rural fara gromp; 0.36 per thousand
or 0.04 per cent for the rurcl non-forn group; and ainus 7.82 per thousand
or uzinus 0.78 per cent for the urben zroup (Table XXIX, column %).

4l. For the procedure of caleulstion o>f these rates, sec Table XX.




TABLE XXTIX
REPRODUCTION HuTES AdD TREUE RATES OF NaTURAL INCLHELSE
OF T0#d~ POPULATION, 1929%

True Rates of
Natural Increase

Reproduetion Rates (r per 1000)
Gross Net (k) Per Year
i3 2 3
gural Form 1,458 1,301 9.26
Rural Hon-form 1,137 1,010 ; 0.36
Urbon 885 801 ~7.82
Total 1,106 1,00L 0.04

*

Column 1 was taken from Toble XXITI, colum 8; colunn 2 wos calculated
from colum 1l; the survival fuctors of the stute as o whole were
aosuned for the different zroups. For the computetion of the r's, see
notes to Table XX.




These ultinate rates of srowth are culled "true" rates.

The true rate of nutural increuse of the Iowa total population, based
on the sross reproduction rate of 1929 rnd the Iows Life Tuble, wes found
to be 0.085L8 per thousind per cnnuu. The Iowe populction is apparently
to become stotioncry when its cze couposition hos becone stoble. The
popuiction, except as it is disturbed by imairration and enmisration,will
ultinctely confora to an age composition which will meake thoe computed
"true" rate of inerecse constont.

The ultincte or stoble aze composition of the Iov; population was
Cdﬂpuauu by applying Bortkicwicz's formulaiae =5 c ¢ where 2, 1s the
noer of persons expectod in the stabdlizec DopuLuClOﬂ, 8q 1is the nunber
persons in the correspording age groups of the Lifs Table; "e" is the
notural base of lovn-luhms (4 71828); "r" is the true rate of increase;
et stoncs for the pivotol = :e¢s 2.5, 7.5, ete. The couputotions for Ioww
cre Jiven in Tebles XXX cnd XX¥I (sec notes to Tables).

8 ized population is given in Tcble XXXI, learly it 1s 2 much older
population then the existing one.

The percenteze cistribution of the different ase YIou, 'S in the

- . . 19 1 -
As proved by Borticwiez,** the stnble or corrccted birth rote-—that

42+ 500:  Robert K. Kuczynski, Fortiiity und Reprocduction, sethods of
sdeasuring the Bulunce of Births end Detths, Falcon Press, New York,
1958y ps 87,

1%

8, the birth rate which rosults fron the gpplication of cxistins fer-
tilitiss to thu sbebilized population--cquals the reeiprocal of the
sumnction of all thpr$o>(2;;a\ Since the totzl for the feanle population
is 6,579,480 (botton of columi 5, Table XXX), the stable birth rrte for
the fgnale population is 15.20 (: 2 ).

By the sonce forimla the stable birth rates of the male znd total
populction werc found to 15.89 anc 15.54, respectively.

3 cnother cheek ¢ uinst these cileulations, the stabilized birth
rate clso computed by applyin: the fertility rate to the theoretically
computed steble ape composition. The computation scve the scme birth

rote of 15.54 (Table XXXII, sce notes to Table).

The "r', the "true" rate of nzctural incro;sb ag given above, is
0.038585 (lir thousend). Consequensly, the stable death rate is 15.50
(15.5¢ - .04). Thus, a birth rate of 15.54 Nlll ultlﬂ”tuLy teke the
pl:cu of the existin: birth rate of 17.1, decreasing by 1.6, even thouch
no chanzes in the fertilities occur. 4 death rate of 15,5 ‘lll replace
the pvus 1t cecth rate of 10.4, inecrecsin- by 5.1 (on inerecse of zbout
S0 per det), if no chinzes tuke place in the mortolity rotes. These are
the so-called corrected or stable birth and deatl: rates.




TEBLE XXX

COMPUTATION OF STaBLE POPULATION OF IOWw*

Aa = 80778

Survivors at Stable Population
Pivotul ages, u(a) Basic Data,

‘-ng a

ArOups cle Fenule e dele Female Total
1 2 3 4 & 6 7

0- 4 05,848 95,252 «99991 95,840 05,8243 189,083
5- 9 2,719 94,548 .99974 24696 94,325 187,018
10--14 92,087 95,817 99966 91,997 958,776 185,775
1519 91,158 93,154 « 29958 91,081 , 95,096 184,177
20-24 89,9064 QR LT7 89921 89,8935 22,104 181 ;997
R5-20 38,564 00,951 + 992803 83,578 90,865 179,441
50-54 87,284 89,095 . 99886 87,184 89,491 176,675
5539 85,748 88,076 . 09868 85,629 87,960 173,689
40-44 83,749 86,180 . 99850 85,62% 86,051 169,554
45-49 81,151 83,715 . 998553 80,996 85,578 164,569
50~54 77,696 80,526 .99815 77,552 80,176 157,728
85-59 . 72,893 76,815 . 99798 72,746 76,069 148,805
60--64 66,122 70,258 +99780 65,977 70,078 126,085
65--00 56,887 62,036 99763 56,702 61,889 118,591
70-74 44,756 50,907 99745 44,648 50,777 95,419
7579 50,583 26,678 92T 30,440 56,578 67,018
80-84 16,551 1,454 99710 16,485 21,392 37,875
35-89 6,647 9,588 .99692 6,627 9,559 15,986
20-04 1,749 € 5604 99674 L,74& 2,596 4,559
95--09 207 584k +996567 206 523 529
100 &
over b 9 + 996359 S 2 14
TOTLL 1,260,242 1,517,412 1,258,629 1,715,606 2,574,525

xd X0 X5 x5
5,501,210 6,587,050 6,595,195 6,579,480

(ele. @ 15.89
Corrected Birth Rates (Fencle: 15.20
(Totel. :+ 15.54
# Explcnotion on followins page
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*Explonation of preceding table

The data in column 2 which show the survivel factors (1) of the
center of the uze groups were coleculated on an crithmetic basis from
the Life Tables: lX + lx<$ 13 thus lx B % for the pivot:l cge 2.6
(center of the under 5 group) wue computed by tokin~ the crithametic
mean of ly ond lg (95,582 ¢ 95,122). In the seme monner were obtoined

2
the date for the other pivotal ages until the end of the table,

The basic date for the stoble population (columns 5 and 6 were
computed on the basis of Bortkiewica's formules:

6o = (14i) ®.sa (1)
where ¢, indicates the number of persons of "a" yeors old in the stable
population ("a" is taken «t pivotal nges, corresponding thus to x 4 3);
S, — the number of persons in the Life Table at pivotal ozes; thoese are
survivel foctors, as given in column 2; i - the yesrly increcse (sce R.
R. Kuczynski, Fertility wznd Reproduction, ilethods of ileasuring the
Boalance of Births and Dezths, Falcon Press, New York, 1932, pp. 30-22,
40-42) .

This formula expresscd in terms of "r" (the "true" rute of incresse)
should rcad:

- “
oL (2)
and not:
s = s,era or 8.
= ek % =8 S (3)
-ra
e

as consbantly siven by Kuczynski (in the above-mentionced book, pp. 52,
42, wnd 56). This con be cusily scen from the following cguations:

log (1+i) (Kuczynski, p. 27), or r logz ¢ - log (1+4i), or log (1l+i) =
Toz ©

o
log ¢¥; obviously (1+i) = o (4)
Substituting (1+i) from (4) into the origincl cquation (1) we zet:
r(-a) -ra
fig 4 % *Pad &a = B,° (5=2)

"¢" stands for the natural bese of lozerithas (=2.71828; "p -
naturcl rote of increcse (in our case - 0.000035); "a% - 2.5, 17.5,
2.5 and so on. The corresponding dute are tubul: ted in columms 5 oand 6.
The cata of colunn 7 are the sum of the colums 5 and 6.



TABLE X¥XI

4GE DISTRLBUTION OF IOWA STsBLE POPULATION:
MALE, FPBALLE oND TOTLL*

l’x:__ e
Groups wale Female Totel
L 2 3 4

0-- 4 7.46 7.24 7.%4

5~ 9 7.%6 T el T w26
10-14 7.21 7.13 {<2d
15-19 7.24 7.08 T.16
R0-24 7.14 7.00 7.07
R5-29 7.04 6.01 697
30-34 6.93 5.80 6.86
55-39 6480 5,608 8.74
40--44 6.64 6.+54 6.89
45-49 6.45 6.35 6,09
50-54 6.16 6.09 6.13
55-59 5.78 5.78 5.78
60-64 5.24 5.35 Dl
65-69 4.50 4.70 4.61
70-14 &.65 &.86 8.7T1
7579 2.42 2.78 2.60
50--84 1.21 1.63 1.47
85~30 0.59 0.71 0.62
80-94 0.14 0.20 0.17
95 enc over 0.02 0.02 0.02
TOT AL 100.00 100.00 100.00

The aze distribution wos computed on the basis of the basic data of
the stable populations us ziven in Table XXi, columns 5,6, ond 7.

The procecdure is simple: every iteam in the column is divided by
its correspondin:z total ana the resultont multiplied by 100; in other
words, every item is multiplicd by the recivroccl of the total. For
exanple, 92,840 (the under 5 zroup of the mele population, columa 5)
is mitiplied by the reciproccl of its total; nanely, by 1 -

1,258,639
the resultont is 7.46.
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TABLE XXXIT

COMPUTATION OF BIRTH RaTE IN TOWA
FOR STasLE POPULATION

aze Distribution ticternity Number
hge of Fenzles Frequency m(a) of children
Groups (Stable Population) per 100,000 Feuales Born

Per Cent

i 2 3 4=2x35
10-14 7.18 18 1.28
1&-19 7.08 5,774 267.20
024 7 .00 11,754 822.78
25-29 6.91 12,211 845.78
50~34 6.80 39,065 ‘ 6l6.42
55-59 6.68 5,968 597 .66
4044 6. 54 8,080 155.98
45-43 B.55 219 13.91
H50-54 6.09 2 R - % 4
TOT:L 60, b8 5,119,138

Birth rate: 15.54

e

<

" The dete for colum 2 were ceken from Table XXXI, column 3. . The data
for colum & were scupted froa Table XIX, coluns 5 and 63 thosc are
the sumnations of the two colurms., The total is %,119 (bottom of
coluan 3), which acons that a population with such an cre~distribubtion
should give birth yeorly to 3,119 chilcdren. The birth rete should be
15.54 (3,119 ¢ivided by 201 as the ratio of males to femules is
101:100).
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MUTURE GROWTH

thile the ultinate rate of growth of @ population unaffected by
sration or emicrution is o function of iertllltv only, its =zrowth
before it has cchieved stability of age structure cepends zlso on its
prevelling age composition., In order to find the future :rowth of ¢ pop-
ulation 1t is necessury, conscquently: first, to determine the ultinate

or "true" rate of increasc; seeouc, to find the tiuae when the stebilization
process will be coapleted; ond third, to determine the level the population
will rench in its srowth--under the influence of the a-¢ factors—-at the
sb{bi]Lzatlon p01nt. It is froa thet time on o¢nd from that level that

the population will crow in uccorconce with its "true" rote of incrocse.

In the case of Iowsz, the population will become ot thot UJn end at that
level aluost stotionury, as the "true" rate of increcsc is only sli‘htly
above the zero point.

~

Vhen Will The Stabilizotion Point Be dezched?

To calculite the len:th of tine which will be required for the Iowa
population to reach its stabilization point, the followin @ procedure was
acopted.

It is clecr that the persons under five ye:rs of aze in 1930 will
meke up the sroup five to nine yeers of ose in 19%35; the rroup aged five
to aine yecrs in 1930 will constitute the sroup azed ton to fourteen in
1925, anc so on. Hot all of thea will survive. 11, out of 100,000 mclecs
wio started life together, 95,848 rcuch the pivotal aze 2.5 (the under
5 sroup - Table XXX, column 8), and bat 9&,719 out of tho same 100,000
remein alive ot the pivotal coe 7.5 (the 5-9 rroup), then obviously, the
probebility of the under 5 group to survive in the 5-9 :roup is 0.98797
(92,719/95,848). Probabilitics of surviv'l were caleuloted for oll zve
sroups in the Iowa populaticn of 1950 (Table XXXIIT, columns 4 and §).
Since there were 111,218 meles in the under 5 group in 1930, there should
be, on this busis, 109,880 moles in the 5-9 :roup of 1935 (il1,218 x 0,58797)
of' the 182,146 males of the 5-9 ;roup in 1930, 121,247 should survive in
1955 (122,146 x 0.99264), and so on. By multlpljxn; every male ond female
age zroup in the Iowz population of 1930 by its probebility to survive
five years, (1 4.5), the probeble population for 1925 was found for all

X

1z

age ;roups from the 5-9 zroup up. &s for the uncer 5 roup f>r 1935, the
i lLJ”Ln procedure »f qulatx)n was undertoeken.,

The under 5 group should comsist of the children born durin this
five~ycor period, 1980-1935. T> find the number »f children born, the
mecn populatinon in each of the reproductive five-year ocoe roups from
10-54 was computec for the perioc 1830-1935. The 10-14 2rsup, for instance,

Qo

of 1930 countec 115,235 females, the number »f feanles »f the saae rroup



Hge

Interval

1

¢ over
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iPUT.

1830 Populotion

Mudle Fenale
e
111,218 106,773
Nw,l4o 118,423
118,659 115,835
112,060 109,678
99,070 100, 327
88,253 90, 300
86,375 86,796
89,459 86,40
79,288 76,704
73,917 69, 204
84,475 60,727
55,8642 51,081
47,881 45,908
37,664 34,864
” , 200 A
16,407 15,518
7,928 8; 289
3,134 3,593
713 873
119 136
18 14
1,242,566 1,204,616

TiBLE XXXIIX

110 OF 10%.

POPULATIOR ¥O

Probobilities to sSurvive

5 years (lx+5/lx)

Male

7

.93848
.987397
.D9264
- 99023

«98712
. 98555
. 98443
. 98233

97676
56874
95786
.93818

90711
.85958
78744
.58199

. 54159
- 40209
k6313
11835

.0R415

Feuule

E
o

«9B82ER
.92051
- 99437
.99223

. 98251
. 98670
«98807
98307

«OTEZ5
97180
95953
.945881

«9cl54
.8832
.8R0C60
« 72049

« 58185
43759
27738
. 12442

.0R778

R 1935

1935 Population

wale Feaale
& ¥
104,000 100, 338
109,880 105,760
121,247 117,758
117,500 114,418
110, 617 108, 527
97,6358 88,998
86,872~ £8,952
84,849 85, 327
87,380 84,523
76,809 74,526
70,787 66,403
680,489 57,618
50,473 47,073
41,1086 38,783
29,658 28,809
19,232 18,569
8,886 2,076
3,188 3,827
825 Qg7
84 109
& 1
1,281,509 1,249,990

Dazughters
Born in
1930-1235

o e s

21 _nag



T4BLE XXXIV

I0OWA TOTAL POPULATION BY BROAD AGE PERIODS, 1930-2025

Yeor 0-18 0~-39 40-52 60-7¢ 80 & cbove Toted
i 2 3 4 5 8 7

1930 914,192 726,962 551,058 250,155 24,817 2,447,164
1985 890,901 761,782 578, 535 &73,5C3 R6,798 2,531,519
1940 869, 657 811,751 607,601 297,963 30,944 2,617,896
1945 853, 357% 8635, 548 67,013 588,656 34,242 2,708,611
1950 864,753 872,601 655, 398 351,703 37,726 &,788,221
1955 885, 571 850, 385 687,933 382,844 40,5u0 2,847,326
1960 889, £85 829,924 733,548 392,455 44,523 2,897,035
1985 882,841 814,870 779,613 410,075 48,851 2,936,051
1970 874,432 825,774 788, 347 428,861 52,371  24967,785
1975 872,094 845,432 764,674 454,938 57,115 2,994,253
1980 875,718 849,080 716,365 486,109 57,730 5,015,002
1985 879,980 845,639 T84, 732 513, 542 58,305 3,030,198
1990 882, 393 821,613 746,585 510,914 62,295 3,035,800
1995 881,147 83&,408 763,653 491,510 67,399 3,036,160
2000 879,194 835,961 765,568 481,093 71,893 3,055,809
<005 878,486 340,007 759, 548 473,754 74,588 5,058,877
2010 878,784 842,275 751,549 490,410 70,853 3,033,381
ROL5 880, 385 841,082 750,014 428,764 GJ 105 3,055,630
<020 881,405 859,540 155,278 497,253 83, 507 5,087,961
ROZH 881,918 838,543 757,185 492,268 68,983 3,058,887

o o B e



in 19%5 wuas coaputed ¢s 117,753; consequently, the aean populntion of
this roup for this period, coiputed on ¢n crithaeticcl basis, should
count 116,495 feucles (117,758 + 115,253). «s the awternluy‘rlequency

<

2
for this _roup is 7 uu “hters per 100,000 femules, this -roup ~ives birth
on the aver::e to 8 cau_hters in a yeecr (1;6,495 x 7). By this procefurc

100,000

found thet the JIowa population should —sive birth to £1,068 cau ‘hters
yecr for a total of 105,540 (21,068 x 5) curins the 1930-193& perioc.
ratio of born males to Lorn fenales is 105.2, the nuaber of sons born
;ufiuu this period would be 110,818 (105,340 x 1.052). These children,
£J8 sons onc 105,340 <onshters, should constitute the uncer 5 group
985, provided none of thea dies. Thelr survival factors, however,

ore O. 15848 ond 0.95252 for unles eand females, respectively; con saquently,
the under 5 roup of 1935 shoulc count 104,000 sons anc 100,538 Cau hters
The computation of the 1935 nale cnd the fef:lu populations is thus
conplete.

s successilvely rcepeated in compubtin - the 1940
of 19385; the 1945 population on the bogis of 1940,
The successive populutions rro sumnarized by

This procedure wa
poyul ition on the bosi
cnd so on up to 2(@0.4

O“D.

45 ; - 5 e -
* These tebles by five-yeur cge sroups crce -iven in the sppencix.

lerce are periocs in Talle XXXIV.

As seen froa Table XXXV, column 7, the totals of the population are
beconin- constant by the ena of the century. Such o constoney indicates
that the ase coaposition of the WOpUluulOu beconcs stable ¢t wbout that
tine. This inferénce wus testew by compubin- on Lha vosioc of the separate
tebles the are distribution of the lowa populotion by percentazes for
the yours 1950, 1975, and 2000 wnd compering the percentare distrioution
b coch of these years with thot of the theoreticolly stable population
(Teble XXIVI).

The strikin: contrast between the cre composition of 1950 and that

L)

of the stable populction is reveuled in Fisurc 20. The curve showiny

the aze distribution of the 1950 popula ‘tion is, for the -roup under forty

yeers of o.oe, much above the curve represontinz the stable population,

tut it is much below the latter for the more sdvenced oze rroups. In

1975, the age-distribution curve wiil more clos;ly rescable the curve

for the stable populution, and Dy the year 2000 the two curves will

practicelly coincide. In other vords, the stubilization of the lowo

populetion will be practicclly coupleted in the last querter of the present
century. It will take, evidently, cbout two -onerations for the irresu-

lorities of the prescat cze structure to be smoothed out.



1950
1925
1940
1945

1980
1985
1960
1965

1970
1975
1980
1885

1990
1995
2000
2006

2010
2015
2020
2085

TEBLE XXXV

I0%a POPULATION FOR 1930-2025 (TOTAL 44D OF DIFFERENT

100.0
97.4
95,1

9%.5

94.6
969
7.8
D66

95.0
95.4
96.8
96.5

96.5
96.4
96.2
961

96.1
96.2
96,4

06,5

20-59
3

100.0
104.8
131.7
118.7

120.0
117.0
114.2
112.1

115.6
i AT
116.8
1i6.0

114.8
114.5
115.0
118.5

115.8
115.8
355
115.3

aze-Groups
40-59 60-79
4 5
100.0 160.C
108.9 109.3
1l4.4 119.1
118.1 130,82
1R5.4 144.6
129.5 155.0
158.1 159.7
146.8 163.9
143.1 171.4
144.0 181.9
140.8 194.3
138.4 205.3
140.86 204.2
145.8 196.5
l44.2 182.3
143.0 191.8
141.5 196.0
141.4 187 .7
141.8 198.8
142.6 196.8

AGE-GROUPS) COuPsRED WITH 1930 a3 BLSE

80 & above

R74.7
268.0
278.0

Total
7

100.0
105.4
107.0
110.5

114.1
116.5
118.4
120.0

121.3
122.4
1286.2
125.8

124.1
124.1
124.0
38549

125.9
124.0
124.1

A <
124.2
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T4BLE XXXVI

PER CENT DISTRIBUTION OF IOWs POPULATION (YEalS:
1950, 1950, 1975, 2000), .3 COMPLRED WITH THE
DISTRIBUTION OF STLBLE POPULATION

Years:
Are Stavle
Groups Population 1930 1980 1975 2000
1 2 5 4 5 6

0- 4

5 9
10-14
15-19

8.91 8.21 S 7.45 7 .38
9.8¢ 8.01 7.9 7 .24
9.56 7.15 7.80 7.5
9.06

-1 N N~

L] ° L
=~ NN N
(2 B B e I =

~3
oy
=
-3
-
l»_—-\
o
-3
L
P~
©

20-R4 {n 8.15
256-29 .97 7.50
50~54 8.86 7.08
55-82 6.74

3
QS
=3

R s ol
B L] .
i O ay e
0 =3 =~ D9
i’
<
o

-3
P—-I
0
e
.

40-44 6.59 8.57 6.66 6.14 6.5%
45~-43 6.59 5.85 5.87 6,54 8.48
50--54 8.1% 5.12 S5.54 61D 6.35
556-59 5,78 44006 5.40 Beef S5.88
5064 2429 5.75 4,48 5.48 5.16
65--62 4.61 2+96 4,08 434 4.22
T0--74 5,71 .2 .71 .18 5.58

7579 2.61 1.50 1.71 2.48 2.84
8084 1.47 0.66 0.92 1.28
85~-89 0.6 0.27 0,36 0.4
G0-04 0.17 0.07 0.02 0.1
95 & over 0.02 .01 0.0L 0.02 0.02

TOTAL 100.00 100.00 100.00 10G.00 100.00
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The Immnedicte Growth of the Towa Population

48 brought out by Teble XXXIV and Fisure 19, Iows's population will
contiiue to increase for about two generations, hothltzbthnoln_ the fact
thot the fertilities in 1929 were just sufficient to maintoin it. Bub,
s hus been pointed out, this increase is due only to the cze factors.

The total population will increase until about 1990 cnd then bLecoie
stotionury or uearly so; beyond thot point the growth curve becoacs o

etr;i;kt line. The total population will reach, ccforb the SECJILL zation
point, = level of wbout 24 per cent above the 1950 buse (Table XXX

¥

columm 7).
vaiouﬂly, it is &t the end of the present century and at « level

24 per cent cbove the 1930 busc, that the Iowe populuotion will become
sbctlon ry. However, this increcse will be mostly concentrated in the
cge groups of 40 end sbove. The young group of uader 20 yeors of ase
will decreasc. vhen stebilized, this group will uske up 96 per cent of
whet it wos in 19%0. The age croup of 20-32 will show &zn increuse of

15 per cent czeinst the 24 per cont increcse of the total populstion; the
40-49 cre croup will be about 42 per cont bl) e} 19 O the 60-79 group
will about double, mnda the 80 cnd chbove group uldos“ triple, (See
Tuble XiXV cnd Finure 21).

The J0-19 aze zroup will rcaoh its hishest point of -rowth around
the sixties, as will elso the noxbh cge group of 20-%9. The 40-52 age
group will attain its peck with the cnd of the century. The older cge
sroup will iacreuse cven beyond the yeor 2000: the 60-79 sroup will
become stationsry at nbout the yeur 2015; but the 80 und cbove sroup will
continue bo increcsc even beyond the first quorter of the next ceatury.
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ESTIMATED BIRTHS AND DEATHS OF
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FUTURE BIRTHS sID BIRTH RATES,
DEATHS AND DEaTH RATES

Durinz the process of gtubilization sinificint chmn_es will trke
place in the births and birth rates cnd the deaths und decth rates of
the populabtioi.

It was shown above that the stable birth rate will be 15.54, znd
the stable deuth rote 15.50. There will be, consequently, o ;raducl
decline in the birth rate from 17.L1 in 1929 to 15.54 at about the end of
tlic century, followed by & parallel risc in the deuth rote from 10.4 to
15.5, durin: the same time. Those subsequent chen_cs are given in
Teble XXXVITI and plotted in Figures 22 and 5.

The nonner in which the births woere computed wes explained cbhove.
As to the decths, lct it be assuncd thot the whole 1930 population will
be alive ian 1935, and let it be slso supposed that all the children born
durins this five-yenr period will survive; then, the population in 1958
would be 2,447,184 (totel population in .lJuO) plus 216,158 (110,813 sons
tnd 105,540 drughters) births, or 2,665,532, However, the total for
1955 Wud, o8 calculuted, 2,551,512; consecuently, 1€1,8l3 persons died
during these five years, or 26,364 per yeor, By this procedurs the
nunber of deaths cnd the death rates for the populations of the other
yecrs were calculated.

Seuwalngly no great changes will occur in the numbems of births. The
stebilized nuaber of femele births will be about 47,000, vherens the
1929 stutistics give 42,000 births. The nuaber of births will evidently
bocoma about constant w1th1n onc generation.

The sreat changes will toke plece in the numbers of decths. These
rige very sharply. The mortality statistics give °b,ﬂ6u deaths for Towa

in 1929, This number will increcse to 47,100, according to the coumputations
only 180 below the number of births. In fact the decths may even surpass
the births before stobility is rcached. (¢ oﬂparL the births and deaths

for the yeors 1990-2005, Tablc XXXVII and Fiure 22).

The future birth rates will incrcasc at first cdue to the age factors—-
as poradoxicsl as it nay seem——and then *rxnuully deeline. They will
become constont at about 15.56 us scen from Table XXXVII, column 6. This
again furnishes sn additional choeck upon the theoretical coupubtation of
the stable birth rate. The futurc death rates will rige abruptly,
fluctuatin: ultimately around 15.50--in consistency with the theoretical
compubed decth rate.
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L

1980~-1235
1955-1940
1940-1945
1245-1980

1950-1955
1955-1880
19601885
196513970

12701975
197E-1980
1980-1985

1956~1990

1.990-1995
1995-2000
2000~2008
20052010

201L0-2015
2015 -—KJ&U
2020-~-2025

—Los-

TABLE XXXVII

BIRTHS £8D DEaTIHS, BIRTH

AND DELTH RATES OF IOWa POPULAITON,

Mean

Populations

2

2,489,551
2,574,707
2,860,755
2,742,910

2,814,775
(\a 874\. LCO
N,Glb,u A.L)
2,951,918

2,981,019
5,004,527
5,022,600
5,03%,499

WOl o
[y
e O e [ o

5,054, 505
5,056,795

0,098, th..

1056-2025

Births

2
o

43,251
45,761
47,847
48,587

47,291

47,295
47,258
47,287

Deaths

4

26,264
28,486
30,704

‘tu s 28(3
44,290
45,770

47,079
47,488
47,482
47,090

46,845
48,772
47,100

Birth
Rates
5=(3:2)
1T .87
Y7 %
7«98
17 .63

16.96

¢ L6425

15.91
15.82

15.84
15.79
15.66
15.52

15.46
15.49
15.85

15.59

15.89
15.56
15.56

Death
Rates

6=(4:2)

10.52
11.08
1l.54
11,986

12,83

Q.79
13.24
15.67

14.16
14.41
14.65
15.08



ESTIMATED BIRTH & DEATH RATES OF IOWA POPULATION
19302025
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PER CENT DISTRIBUTION OF IOWA POPULATION BRY FIVE-YEAR ACE-PERIODS
1880 1930 1980 AND STABLE POPULATION
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CHaNGES I THE FUTURE AGE COMPOCSITION OF IOWs
POPCLATION

smong the most important chnanges that will teoke ploce in the populo-
tion cre those in aze composition. Such chenres have been taking place
in the Iowa population for some time.

A - .
44+ See chove: Aze Composition of Iowa Population

These shifts in the age couposition will be more tnd more enhonced
oo the sbabilizetion process coes on. VWhen stabilized, the young group
of uncer 20 will make up only 29.0 per cent of the total populction, as
compered with the 87.4 per cent of the seme croup in 1920 (Trbl XXXVIII).
The 20-39 group will decline from 29.7 per cent in 1850 to 27.8 per cent
in the stabilized population. Ou the other hand, the proportions of the
older cge group will be very auch incresscd. In 1830, 21.7 per eent of
the total populetion beloaged to the 40-869 asze ~roup, but when stabilized
ites percentage will vise to 24.9. The -60-79 group which congtituted in
1950, 10 per cent of the totel femcle population will make up 16 per cent
in tub steble population. The 80 and obove group will rige from 1 per
cent in 19830, to 2.3 per cent when fubili:eu These grest chohges in
our future cge composition are giraphically prosented in Fisure 24, where
the cge composition, by five-ycor periods; of the stable population is
contrested with thosce of 1880, 1930, cnd 1980. =& pronouncud contraction
ot the buse of the steble population pyramid, as compared with the one of
1880 or 19250, is to bLe noticed, accomponied by an outstanding expansion
at the top. The 1980 population occupics ¢ middle pos Lnlon, portr wing
o population with hervily increasing numbers at the top of the pyramid.
This moens that the population will become stoedily more weishted with
older people, cs time goes on.

Such e changes will undoubbtedly mean new social and economic
atjustacnts.



I.BLE XXXVIIL

PLRCENT.LGES OF IC07: TOT.L POPJL.LTION BY BROsD .GE PERICDS, 1330-20&5

4ge Periods

Yeor 0-1% £0-39 40-59 60-79 80 & cbove Totel
1 2 3 4 5 8 7
1930 37,4 9.7 21.7 10.2 1.0 100.0
1935 55,2 50.1 22.8 16.8 1.1 100.0
1940 33.2 31.0 2%.2 11.4 1.2 100.0
1945 51.6 51.9 3.2 12.0 1.5 100.C
195 51.0 31.2 3.5 12,9 1.4 100.0
1955 1.1 £3.9 24,2 13.4 1.4 106.0
1960 30.7 28.7 25.5 15.8 1.5 100.0
1365 31.0 27.7 25.8 14.0 1.7 100.0
1970 29.5 27,8 26.5 14.4 1.8 100.0
1875 25.1 25.2 25.6 15.2 1.9 100.0
1980 £9.0 8.2 24.8 16.1 1.9 100.0
1985 29.0 7.8 24,53 17.0 1.9 100.0
1990 29.1 27.5 24.8 16,8 2.0 100.0
1995 9.0 27.4 28,2 18.2 2.2 100.0
2000 25.0 57,5 25.2 15.9 2.4 100.0
2005 29.0 27.7 25,0 15.8 2.5 100.0
2010 25.0 27.5 24.8 16.1 2.7 100.0
2015 29.0 27,7 24,7 16.4 2.2 100.0
2090 o9, o 24,8 B4 sl 100 .
2952 53:9 8.8 558 8.4 2.5 184:8

ST.BLE b kG
POPULLTION 29.0 R7.8 249 18.2 el 100.0
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