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Preface 

The Committee on Population and Demography was established 
in April 1977  by the National Research Council in response 
to a request by the Agency for International Development 
(AID) of the u.s. Department of State . It was widely felt 
by those concerned that the time was ripe for a detailed 
review of levels and trends of fertility and mortality in 
the developing world . Although most people in the demo­
graphic community agree that mortality has declined in 
almost all developing countries during the last 30 years, 
there is uncertainty about more recent changes in 
mortality in some countries, about current levels of 
fertility, and about the existence and extent of recent 
changes in fertility . 

In 1963 , a Panel on Population Problems of the 
Committee on Science and Public Policy of the National 
Academy of Sciences published a report entitled � 
Growth of World Population . The appointment of tha t 
panel and the publication of its report were expressions 
of the concern then felt by scientists, as well as by 
other informed persons in many countries, about the 
implications of population trends . At that time, the 
most consequential trend was the pronounced and long­
continued acceleration in the rate of increase of the 
population of the world, and especially of the population 
of the poorer countries . It was estimated in 1963  that 
the annual rate of increase of the global population bad 
reached 2 percent, a rate that, if continued, would cause 
the total to double every 3 5  years . The disproportionate 
contribution of low-income areas to that acceleration was 
caused by rapid declines in mortality combined with high 
fertility that remained almost unchanged: the birth rate 
was nearly fixed or declined more modestly than the death 
rate . 

xi 

Copyright © National Academy of Sciences. All rights reserved.

Trends in Fertility and Mortality in Turkey, 1935-1975
http://www.nap.edu/catalog.php?record_id=19532

http://www.nap.edu/catalog.php?record_id=19532


Since the earlier report , however , the peak rate o f  
g rowth i n  the world ' s populat ion has apparently been 
passed . A dramatic decline in the birth rate in  almost 
all the more developed countr ies has lowered their  
agg regate annual rate of increase to well below 1 percent , 
and the peak rate of increase has also apparently been 
passed in the less-developed parts of the world as a 
whole . A sharp decline in  fert ility in many low- income 
areas has more than offset the generally continued 
r eduction in the death rate , although the rate of 
populat ion increase remains h igh in almost all 
less-developed countr ies . 

The causes of the reductions in fertility--whether 
they are the effect pr imar ily of such general changes as 
lowered infant mortali ty ,  increas ing education , urban 
rathe r than rural res idence , and improving status o f  
women or of such part icular changes as spread ing knowledge 
of and access to eff icient methods of contraception or 
abort ion--are strongly debated . There are also d ivergent 
views of the appropr iate national and international 
polic ies on populat ion in the face of these chang ing 
trends . The d i f ferences in opinion extend to d i fferen t 
beliefs and assert ions about what the populat ion trends 
really are in many of the less-developed countr ies . 
Because births and deaths are recorded very incompletely 
in  much of Afr ica ,  Asia , and Lat i n  Amer ica , levels and 
trends of fertility and mor tality must be estimated , and 
d i sag reement has a r i sen in some instances about the most 
r eliable est imates of those levels and trends . 

I t was to examine these questions that the Committee 
on  Populat ion and Demog raphy was established within the 
Assembly of Behavioral and Soc ial Sciences of the 
National Research Counc il .  It was funded initially for a 
per iod of three years by AID under Contract  No . 
AID/pha-c-1161 . The Committee has undertaken three major 
tasks : 

1 .  To evaluate available evidence and prepare 
est imates of levels and trends  of fertility and mortality 
in selected developing nations 7 

2 .  To improve the technolog ies for estimat ing 
f ert ility and mortality when only incomplete or 
inadequate data exist ( includ ing techniques of dat a 
collect ion ) 7 

3 .  To evaluate the factors determining the changes in 
birth rates in less-developed nat ions . 

x i i  
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Given the magnitude of these tasks, the Committee 
decided to concentrate its initial efforts on the first 
two tasks, it initiated work on the third task in 1979 . 

The Committee approaches the first task through careful 
assessment, by internal and external comparison, and 
through analysis, by application of the most reliable 
methods known, of all the data sources available . Each 
of the country studies therefore consists of the 
application of a range of methods to a number of dat a 
sets . Best estimates of levels and recent trends are 
then developed on the grounds of their consistency and 
plausibility and the robustness of the individual methods 
from which they were derived .  

The Committee's second task, refinement of methodology, 
is seen as a by-product of achieving the first . The 
application of particular methods to many different data 
sets from different countries and referring to different 
time periods will inevitably provide valuable information 
about the practical functioning of the methods 
themselves . Particular data sets might also require the 
development of new methodology or the refinement of 
existing techniques . 

The Committee set three criteria for identifying 
countries to study in detail: that the country have a 
population large enough to be important in a world view, 
that there be some uncertainty about levels and recent 
trends of fertility or mortality, and that sufficient 
demographic data be available to warrant a detailed 
study . After a country has been selected for detailed 
study, the usual procedure is to set up a panel or 
working group of experts, both nationals of the country 
and others knowledgeable about the demography and 
demographic statistics of the country . The role of these 
panels and working groups, which generally include at 
least one Committee member, is to carry out the 
comparisons and analyses required . A small staff assists 
the Committee, panels, and working groups in their work . 

As of late 1981 , 168 population specialists, including 
94 from developing countries, have been involved in the 
work of the Committee as members of panels or working 
groups . The Committee, the Assembly, and the National 
Research Council are grateful for the unpaid time and 
effort these experts have been willing to give . 

Each country being studied has a different mix of data 
sources and different problems with data errors . 
Therefore, there is no standard pattern for all th e  

xiii 
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repor ts . However ,  each repor t includes a summary of the 
main f ind ings regard ing est imates of fert ility and 
mortality , a descr ipt ion of the data sources ava ilable , 
and a presentat ion of the analyses that were carr ied out ,  
classif ied by type of data analyzed ; detailed 
methodolog ical descr ipt ions are included where necessary 
in appendixes . 

In some of the reports the estimates of fertility and 
mortality are presented as ranges . The use of a range i s  
d eliberate . I t  indicates that the panel and the Committee 
are conf ident that the range includes the true value , but 
have concluded that the evidence does not warrant 
select ing a single f igure as best . The range conveys a n  
important aspect ( uncerta inty)  o f  the est imat ion . 
Ideally , i n  constructing an average for several 
populations i n  each of which estimat ion is  presented as a 
range , an aggregate range would be calculated ( as the 
population-we ighted average of the constituents ) .  The 
user who selects a single f igure from the middle of the 
r ange does so at the r i sk of mislead ing s implificat ion . 

Thi s  report i s  number 8 in  a ser ies produced by the 
Committee . The report analyzes ava ilable data and 
provides estimates of the levels and recent trends o f  
fert ility and mortality in Turkey . I t  has been prepared 
by Frede r ic c. Shorter and Miroslav Macura with advice , 
consultation , and technical review provided by the other 
members  of the Panel . 

The Panel on Turkey was formed in 1978 , with ass istance 
from the Institute of Population Studies and the Institute 
of Community Medicine at Hacettepe Univers ity in Ankara , 
Turkey .  The Institute of Populat ion Studies arranged 
meeting space and prov ided other assistance to the Panel 
dur i ng the two Panel meetings  held in 1978  and in 1980 . 
Apprec iat ion i s  extended to both Inst itutes and 
especially to Mithat Coruh , d i rector of the Inst itute o f  
Populat ion Stud ies a t  that t ime . 

The Panel has functioned pr imar ily in the planning and 
d evelopment of the proj ect and in  providing technical 
advice and critical review of the report . Review o f  
d raft tabulations and o f  the d raft manuscr ipt was car r ied 
out per iod ically between 1 9 7 8  and 1980 , both dur ing and 
between Panel meetings . The Panel reviewed and approved 
the f i nal manuscr ipt . 

The Turkey repor t i s  somewhat more detailed than other 
reports of the Committee because the Panel felt that a 
more detailed expos ition would be useful for demog raphers 
and other persons concerned about populat ion measurement 
in Turkey .  

x i v  
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Special thanks and appreciation are due to Nusret H .  
F i�ek, professor of community medicine and director of 
the Institute of Community Medicine, Hacettepe University . 
Dr . Fifek has been associated with population research 
and service delivery programs in Turkey for two decades, 
and he has provided an extensive background and insightful 
knowledge of population data and population phenomena in 
Turkey . Dr . Fipek was the first director of the Institute 
of Population Studies, a post he held for five years . In 
1 967 he organized the still-functioning Etimesgut Rural 
Health District, where integrated health services, 
including family planning, are provided to 80 , 000 people . 
The area is also used for epidemiologic, demographic, and 
health services research . Dr . Fifek was also instrumental 
in the establishment by the Institute of Community 
Medicine in 1975 of a field training and research program 
in the Cubuk Rural Health District (population 55 , 00 0 ) .  
The Institute of Community Medicine is a collaborating 
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Summary 

The data for this evaluat ion of fertil ity and mortality 
trends in Turkey cover a period of 40 years , from 1935  to 
1975 . The information is strongest and most detai led 
between 1945  and 1970 , which includes the per iod whe n 
fertility commenced a sustained decline . This assessment 
examines both nat ional trends and trends among d ivision s 
of the country . S ince red istr ibut ion of the populat ion 
by urbani zation has been a major factor in the demography 
of the country , some information on these trends is also 
presented . 

The Turk ish transition from h igh birth and death rates 
was well advanced by the mid-1970 s ,  but it  was still fa r 
f rom reaching the low levels of European countr ies . 
Dur ing 1970-75 , the most recent per iod for which reliabl e 
measures are available , the expectation of l i fe at birth 
averaged 5 9  years ,  the infant mortality rate was 
approx imately 126 deaths per thousand births , the crude 
birth rate was 34 . 9  per thousand populat ion , and the 
total fertil ity rate was 5 . 05 children per woman . 

After the wor k on the present report was completed , 
preliminary results of a national fertil ity survey 
conducted in 1978  became available . While these data may 
be subject to certain types of error , which would require 
adjustment when full details become available , they 
i nd icate a total fertil ity rate of 4 . 3  children per woman 
in 1977-78 . An extrapolat ion of the accelerating 
downward trend from f ive years earlier yields a total 
fertil ity rate of 4 . 5  at the same date . 

This summary presents an overview of the f indings of 
the repor t ,  but reference must be made to the body of th e 
report to obtain a more complete picture , includ ing 
evaluat ion of the qual ity of estimates . 
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FERTILITY 

The nat ional fer tility trend is measured by three major 
indexes : an index of fer t ility within mar r iage , the 
total fer tility rate , and the crude birth rate . These 
three fertility indexes are related to each other through 
two intermed iate indexes : an index of the proportions of 
women in the mar ried state , and an index of age and sex 
s tructure for the populat ion ( see Figure 1 ) . 

Fertility within mar r iage i s  measured by the sum o f  
age-spec if ic mar ital fertility rates over the 
reproductive ages of women . The sum , wh ich is denoted 
total mar ital fert ility , began declining from a h igh 
plateau dur ing the late 1940s or early 1950s , the exac t 
year be ing imposs ible to spec ify with available data . 
The development of fertility control in  some social 
g roups within mar r iage probably predated the nat ional 
decline of fer tility because there were pre-existing 
d ifferent ials affecting at least small urbani zed sect ions 
of the population . The sustained decline of mar ital 
f ert ility is accompanied by changes in the age pattern of 
mar ital fer tility rates that clearly ind icate increases 
i n  voluntary limitat ion of births . Ind i rect confirmat ion 
of the r ise in birth planning i s  provided by data on 
contraceptive use by the marr ied populat ion over a 
limited segment of the trend per iod ,  from 1963 to 1973 . 

The total fert ility rate , which measures the number of 
children women have on average g iven cur rent age-spec ific  
r ates , began its  descent somewhat later than the decline 
of fer t ility within mar riage . The reason for this delay 
was an increase in proportions of women exposed to 
childbear ing up to the mid- or late 1950s . The mar r iag e 
i ndex , em. shows the proportions of women in a mar r ied 
s tate during the ages of potent ial childbearing increased . 
The upward trend in exposure was due to a downward trend 
in the age of ma r r i age and to reductions in widowhood , 
the latter a consequence ma inly of r ising life expectanc y 
for husbands . Only since the m id-1950s has the average 
age of f irst mar r iage for women begun to r i se . 

The overall decline of the total fert ility rate is 
from a pre-decline level of 6 . 85 children to 5 . 05 
children during 1970-75 ,  amount ing to 26  percent . 
Preliminary estimates from the 1978  nat ional survey 
i ndicate that the decline is 3 7  percent when extended to 
a per iod of about 25 years . The rate of decline has been 
accelerating . 
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FIGURE 1 National Fert ility Indexes ,  1935-75 : Turkey 

The decline of total fert ility up to 1970-75 can be 
factored into two elements : the decline of fertility 
within marr iage and the reduction of marr iage proport ions . 
Eighty-one percent of the decline i s  due to reductions i n  
mar ital fert ility . Only 1 9  percent i s  due to marr iage 
factors , spec if ically a r i se in age of marr iage , which 
came late , and some offsets due to declining widowhood . 
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The crude birth rate , wh ich measures the g rowth of th e 
populat ion as a whole due to births , responded to the 
bas ic trend of total fertility ,  but i t  is  affected in 
add i t ion by slow changes in  the age and sex structure of 
the population , denoted by A-S in Figure 1 . Vacancies in 
the female age structure around the ages of h ighest 
childbear i ng dur ing the late 1930s  and 1940s  are traceabl e 
to low numbers of births or low infant and childhood 
survival or some combination around the t ime that the 
Turk ish Republic was established ( 1923 ) . These vacancies 
meant fewer births and a depress ion in the crude bi rth 
r ate dur ing the per iod f rom roughly 1935 to 1950 . 

The exact trends of the different indexes of fert ility 
p r ior to about 1950 are impossible to estimate with 
precision , due to certain weaknesses in the basic data . 
However , the general existence of a fertility plateau , 
with moderate fluctuations due to var ious  causes before 
t he decline , is conf irmed . 

The nat ional trends  of fert ility from the end of the 
plateau per iod up to 1970  have been d isaggregated by 
d ivid ing the populat ion into either three or s ix 
divis ions . The three-part urban-rural d ivision place s 
t he c it ies of I stanbul and I zmir at the most urban end of 
the scale . The rest of urban Tur key forms a second 
d ivision . Ankara is included in the second d ivision even 
though i t  is intermediate in s i ze between Istanbul and 
Izmir . During the per iod of this study Ankara was a less 
urbani zed c i ty , demographically speaking ,  because its 
b irth rates were higher and the proport ion of the 
population having rural or ig ins was highe r than i n  
Istanbul-Izmir . Rural communities , those with population 
less than 10 , 000 , form a thi rd division .  Some of the 
analysis uses a s ix-part d ivis ion involving three 
geograph ic reg ions of the rural and urban categor ies . 
F igure 2 shows fertility measures for the three major 
rural-urban d ivisions . 

Based on the three-part urban-rural d ivision ,  
fert ility i n  the mid-1940s  was more than twice a s  high i n  
r ural Turkey a s  compared with I stanbul-Izmir , with the 
fer tility of the •other urban• population intermediate 
between the two . I stanbul-Izmir was close to a replace­
ment level of fer t ility in the late 1940s . Differentials 
of this type , which very likely had existed for some t ime , 
have nar rowed somewhat since then . Rural fertility 
d eclined from the very beg inning and there was a slight 
elevat ion of urban fert ility , which then leveled off .  
However , the d ifferent ial was still large in 1968 , with 
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FIGURE 2 Crude B irth Rate , Total Fertility Rate , and 
B irths by Rural-Urban Areas , 1945-68 : Turkey 

rural fertil ity at least double that of Istanbul-Izmir . 
Est imates by d ivisions for later dates are not possible 
with the available data . 

The fertility of the national population could decline 
dramatically while the divisional levels changed little 
because the average fertility of famil ies in the country 
as a whole is found by aggregating d ivisions of the 
population that changed in relative s i ze .  Pr ior to abOut 

Copyright © National Academy of Sciences. All rights reserved.

Trends in Fertility and Mortality in Turkey, 1935-1975
http://www.nap.edu/catalog.php?record_id=19532

http://www.nap.edu/catalog.php?record_id=19532


6 

19 50 , the rate of g rowth of the urban populat ion (due to 
a ll causes)  was l i ttle d i f ferent f rom that of the rural 
populat ion , 2 . 5  percent pe r year compared with 2 . 1  
percent , respectively . Thereafter , the urban g rowth rate 
j umped to a new and continu ing leve l of around 6 percen t 
per year , wh ile the rural rate declined stead i ly ,  pass i ng 
be low 1 percent i n  the mid-1960 s .  

One o f  the connect ions between r ural-urban mig rat ion 
and fer t i l ity is that the sons and daughters of rural 
parents move to the c i t ies and have fewer children there 
than the i r  parent s '  generat ion had in the villages .  The 
c it ies have absorbed large numbers  of people from rural 
areas without there be ing much change in average urba n  
f er t i l ity ,  which was initially and still i s  much lower 
than rural fer t i l i ty .  Fami l ies of recent rural or ig i n  
h ad more children than the or ig inal urban population , 
contr ibuting to the slight elevat ion of overall urban 
ferti lity observed before the 1960s . However , downward 
fer t i l i ty trend s  of var ious urban classes of population , 
i nc lud ing those of rural or ig i n ,  are not ruled out by the 
observed overall elevation , because changes were tak ing 
p lace in the class compos it ion of the urban population 
i tself . 

MORTALITY 

The nat ional decline in death rates probably reaches 
further bac k in t ime than can be captured by est imate s 
for the 1935-75 per iod ( see Figure 3 ) . This  at least i s  
a good presumpt ion , since the trend over those 4 0  year s 
i s  downward , except for a r ise in death rates dur ing 
Wor ld War I I .  Although Turkey was not involved 
m i l itar ily ,  the mater ial cond it ions of l i fe deter iorated 
and there were a number of ser ious epidemics ,  both of 
which explain the reversal of trend .  

For the late 19 30s , var ious ind ices o f  mortal ity ca n 
be est imated only as orders of magnitude , due to the 
sparse nature of data for that pe r iod .  The mortality 
i nd ices can be est imated with g reater conf idence f rom the 
19 50s  onward . On this understand ing , l i fe expectancy fo r 
both sexes combined appears to have r i sen f rom around 3 5  
year s i n  the 19 50s  t o  59  years for the per iod 1970-7 5 .  

Infant and early childhood mortality i s  measured by 
the infant mortal ity i ndex from the late 1940s  up to the 
early 1970 s .  Est imates are reasonabiy strong from about 
1960  onward and are acceptable ind icator s of national 
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t rends before that . Infant mortal ity declined from about 
2 6 0  deaths per thousand births in the late 1940s  to 126  
per thousand in approximately 1973 . The rate of decl ine 
does not seem to have changed much over the per iod , 
r emaining near 3 percent per year . 

In most populations that have as high an expectat ion 
o f l i fe after early chi ldhood as in Turkey , the infant 
mortality rate would be around half the rate found i n  
Turkey . The exact relationship var ies cons iderably among 
countries , but there i s  no doubt that the infant mortality 
r ate i s  exceptionally h igh in Turkey as compared 
h istor ically and contemporaneously with other countr ie s 
t hat have as low adult mortality as does Turkey . Whether 
the reduct ion of infant mortality has been held back by 
spec ial d i sease factors ,  by unusual malnour ishment , or by 
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a general lag in infant and child care as compared wit h 
t he health practices of adults , i s  an open question .  The 
pattern of espec ially heavy infant mor tal ity seems to 
apply to both sexe s .  Male infants have h igher infant 
mor tality than females by a marg in s imilar to that found 
i n  many other populat ions . 

The crude death rate i s  a less usefu l index o f  
mor tality than e i the r l i fe expectancy o r  the infant 
mortality rate , because it is affected mar kedly by ag e 
s tructure . I ts level was on the order of 3 0  per thousand 
or a bit more in the late 19 30s . I t  declined to a leve l 
of  approx imately 10 per thousand in the per iod 19 70-7 5 .  
As the propor t ion o f  population in the very lowest age s  
declines with fall ing birth rates , the persons subj ect to 
the h ighest age-spec i f ic death rates ( infants ) become 
less important as a source of deaths . Thus , part of the 
decl ine in the death rate i s  s imply a reflection of 
declining fer t i l i ty rather than decl ining mortality . 

Infant mor tal i ty rates for divisions of the populatio n 
were examined to estimate d ifferent ials and trends in 
those different ials ( see Figure 4 ) . Rural infant 
mor tality was nearly twice that of I s tanbul-I zmir in the 
late 19 4 0 s , with othe r urban places intermediate between 
t he two .  The d i f ferent ials shr ink over t ime ,  but infant 
mor tal ity in rural areas was still  almost two-th irds 
h ighe r than i n  I stanbul-I zmir in the late 1960 s .  
Est imates made separately by reg ions o f  the countr y  
suggest that there we re s i zeable d ifferent ials within the 
rural population in the late 194 0 s ,  but these reg ional 
d ifferent ials had largely d isappeared by the late 1960s .  

The decl ine of nat ional infant mortality i s  connected 
w i th the divis ional trends of i nfant mortality by the 
di str ibut ion of births among the divisions . As young 
adults migrate f rom rural to urban areas , the 
distr ibution of births shi fts . Trends in the numbe r o f  
b i r ths by d ivis ions show that urban births are increasing 
wh i le rural births , though increasing at f irst , leveled 
o f f  by the late 1960s . The rear ing of propor t ionately 
more infants in urban family and community surround ings , 
which have lower r isks of death than rural setting s ,  
contr ibute s t o  the national decline . 

POPULATION GROWTH 

The t rend of populat ion g rowth in Turkey reflects births , 
deaths , and the international balance of migrat ion ( see 
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F igure 5 ) . The latter component was of little importance 
unti l  the 1960s , when worker migration became a major 
economic factor with important demographic implications . 
Precise estimation of the volume of movements i s  
impossible . There was a net loss o f  nearly one mi llion 
persons from 196 0  to 197 5  ( an estimate of 9 0 8  thousand i s  
u sed in this report) . The total number of Turks moving 
to other countr ies was some multiple of thi s  f igure , but 
many of these guest workers and the i r  fami l ies returned 
to Turkey . In a population that was 40 million by 197 5 , 
t he cumulative draw-down of the national populat ion at 
home was not neglig ible . However , on an annual basis  th e 
e f fects on the total g rowth rate are rather moderate . 
The main components of populat ion change over time are 
b i rths and deaths . 

The decline in mortal ity brought an increase in the 
g rowth rate , to a level averag ing 2 . 8  percent per annum 
dur ing the 1950s . Falling fer t i l ity and worker migrat ion 
reduced the rate to approx imately 2 . 4  percent per annum 
i n  the early 1970s . Declining fertility is a double-edged 
sword . Init ially ,  it  lower s  the death rate through its 
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effects on the age structure at the same t ime as  i t  lowe r s 
b i r th r ates . The latter effect i s ,  of course , the 
stronger one , and in t ime the effect on age structur e 
d isappears , due to ag ing of the reduced-s i ze cohor ts . 
Thus , the decl ine in fer t i l i ty has not only brought a 
modest reduction in the g rowth rate , but has posit ioned 
the structure of the populat ion for more decl ine in the 
f uture . 
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Combining estimates of the birth ,  death , and migration 
r ates g ives estimates of the total growth rate that are 
not much d ifferent from those estimated s imply by 
comparing totals from one f ive-year census date to the 
next . Thi s  degree of cons i stency between the est imate s 
o f  this report and the census-based growth rates is not 
altogether acc idental , because the census data themselve s 
p lay a major role in the est imation procedures .  However ,  
there are some important elements of independence between 
t he two procedures for estimating the g rowth rate . 
Estimates for each component rest partially on independen t 
d ata or on ind irect techniques of measurement that are 
partially independent of changes in census coverage ove r 
t ime . Hence , general agreement of the sum of the 
components with the census growth rate is encourag ing , 
but i t  is not conclus ive assurance of accuracy . 
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J Introduction 

BACKGROUND 

Turkey is the largest country in Western Asia , with a 
populat ion of about 45 million in 1980 . The country ha s 
extensive coastal areas on the Med iterranean , Aegean, and 
Blac k  seas; extensive upland plains and hill areas 
i ncluding Central Anatolia; and rugged mountainous 
reg ions in the east and south . Turkey ' s  political and 
terr itorial integr ity date from 192 3  when the Turk ish 
Republic was founded . Fer t i l i ty has declined in the pas t 
two and a half decades , but the extent of decline and the 
levels of recent fer t i l ity and mortal ity have not been 
e stimated consistently by all observer s .  

Turkey has a var iety of demog raphic data sources which 
h ave been used to est imate fer til ity and mortal ity levels 
and trends for the nation and for s ix divisions of the 
population .  These data sources are reviewed in detai l  in 
thi s  introductory chapter . Chapter 2 presents fertility 
e st imates , Chapter 3 mortal ity est imates , and Chapter 4 
d i scusses the cumulat ive effects of the var ious components 
of nat ional population g rowth . Appropr iate demographic 
techniques have been appl ied in constructing the 
e stimates descr ibed below, among them a new technique 
called mult iple reverse proj ection , wh ich i s  desc r ibed i n  
d eta i l  i n  Appendix A .  Append ix B descr ibes a special 
techn ique used to est imate infant and ear ly childhood 
mortality from birth-survival h istor ies . Appendix C 
explains how census data were adj usted to correct for age 
m isrepor t ing , and Append ix D presents the available data 
on international migrat ion from Turkey . Append ix E 
p resents data on the populat ion of s ix d ivisions of 
Tur key by age and sex as  repor ted in the censuses from 
1945 to 1970 . 

1 2  

C o p y r i g h t  ©  N a t i o n a l  A c a d e m y  o f  S c i e n c e s .  A l l  r i g h t s  r e s e r v e d .

T r e n d s  i n  F e r t i l i t y  a n d  M o r t a l i t y  i n  T u r k e y ,  1 9 3 5 - 1 9 7 5
h t t p : / / w w w . n a p . e d u / c a t a l o g . p h p ? r e c o r d _ i d = 1 9 5 3 2

http://www.nap.edu/catalog.php?record_id=19532


1 3  

DATA SOURCES 

Turkey conducted nine qu inquennial censuses between 1 93 5  
and 1975 .  National-level data from the 1975  census ar e 
available only from a 1 percent sample of the census 
data , but more complete tabulations are ava ilable for th e 
earlier censuses . Two national demographic surveys of 
the dual-record type have been conducted , the Turk ish 
Demographic Survey of 1 965-68 and a s imilar survey in 
1974-75 . Three nat ional population surveys that included 
fertility histor ies and child-survival informat ion were 
conducted in 196 3 ,  1968 , and 1973 . A Turkey Fertil ity 
S urvey was conducted in 1978 in collaboration with the 
World Fertility Survey , but those data were not availabl e 
for use in this repor t .  

B ir ths in Turkey are reg i stered for legal purposes , 
but the reg istration information is not cumulated fo r 
national statist ical purposes and publ ished . Death 
reg istration data for all d istr ict and province center s 
a re available and these data sets have been examined . No 
death reg i stration data are available for other c ities or 
f or villages . Also , fertility and mortal ity data are 
available from two spec ial health training and researc h 
a reas : the Etimesgut Rural Health Distr ict and the 
Yozgat (Province ) Maternal , Child Health , and Family 
Planning Projec t .  

Censuse s 

The f irst modern census was taken in 1927 but the ser ies 
useful for demographic analysis beg ins with the repor t of 
t he 1935 census . Turkey possesses an unbroken ser ies of 
censuses from 193 5 to 1975 at f ive-year intervals . The 
c ensuses were all taken at the same t ime of year and by 
essentially the same de facto counting procedures . 
Reports for the nine censuses are ava ilable in comparable 
detai l for most years .  Add itional detai l  comes from the 
s eparate provinc ial volumes produced in 1935  and 1970 . A 
1 percent sample of the 1975 census is ava ilable , but the 
p lanned provinc ial volumes are incomplete and the 
national .report was not available for use in thi s  
r epor t .  Questions on age and sex are tabulated in 
comparable f ive-year age g roups for all dates at the 
nat ional leve l J  the results are summar ized in Table 1 . 
Mar i tal statue was not tabulated in 1940 and lacks 
s tandard f ive-year age g roups above age 2 5  in 1950 . 
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TABLE 1 Populat ion of TUrkey by Ag e and sex as Reported in the Censuses , 1935 to 1975a 
( in thousands )  

Ag e 1935b 1940 1945 1950 1955 1960 1965 1970 1975C 

Ma les 

0-4 1,454.8 1,387.0 1,288.4 1,585.1 1,985.5 2,184.7 2,359.3 2,661.7 2,765.2 
5-9 1,230.2 1,419.0 1,350.1 1,338.5 1,677.0 2,076.9 2,418.8 2,611.0 2,795.7 .... 

� 
10-14 862.7 1,190.0 1,286.5 1,275.6 1,295.8 1,691.2 2,061.1 2,363.4 2,728.7 
15-19 567.8 829.7 1,050.0 1,271.3 1,248.3 1,249.9 1,548.6 1,924.7 2,314. 2 
20-24 761.4 524.5 790.0 990.9 1,210.2 1,178.2 1,213.1 1,496.6 1,833.1 
25-29 632.1 684.6 484.9 727.0 959.5 1,157.5 1,056.7 1,108.2 1,452.3 
30-34 594.0 618.6 732.1 524.3 749.0 1,028.3 1,140.4 1,019.2 1,092.6 
35-39 494.4 590.5 608.1 688.4 519.5 749.7 999.1 1,117.4 1,034.3 
40-44 328.9 466.4 543.0 552.0 666.8 506.0 705.8 921.5 1,095.2 
45-49 246.9 303.3 401.8 499.8 525.0 610.4 446.2 644.7 903.6 
50-54 229.5 248.2 283.2 389.6 505.4 548.5 613.1 457.1 654.5 
55-59 164.8 175.2 171.3 214.3 327.2 424.7 450.2 497.1 388.8 
60-64 178.2 190.2 200.1 197.1 243.1 369.0 453.5 476.5 517.5 
65-69 101.9 100.1 98.8 114.5 126.4 166.5 258.3 321.6 353.4 
70-74 92.5 83.1 80.1 77.3 98.5 113.9 145.9 220.9 261.9 
75+ 89.4 88.1 78.1 81.3 96.3 108.5 126.8 165.4 226. 2 

Su� 

total 8,030 8,899 9,447 10 ,5 27 12,233 14,164 15,997 18,007 20,417 
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Females 

0-4 1 , 3 18 . 2  1, 258.0 1,186.5 1,509.3 1,879.4 2 , 078.9 2 , 264.8 2 , 594 .8 2 , 652.5 
5-9 1 , 146 .3 1 , 26 6.0 1 , 244 . 1  1 , 238.3 1 , 5 6 2 .0 1 , 927.7 2, 252.3 2, 484. 0 2, 6 6 5 . 9  

10- 14 7 58 . 0  991 . 2  1 , 0 7 5 .6 1 , 0 82.2 1 , 0 90 . 6  1 , 4 88.5 1,812.3 2 , 16 7 . 3  2, 4 9 5 . 7  
15-19 4 9 3 .7 698 .9 9 3 2 . 7  1 , 119.7 1 , 0 8 8 .1 1 , 0 5 9 .2 1 , 3 6 5 .8 1 , 770 . 7  2, 160 . 2  
20- 2 4  6 50 . 5  518.6 692.6 9 7 4. 2 1 , 111.1 1 , 127 .9 1 ,  13 4.5 1 , 3 5 5 . 5  1 , 7 13 . 9  
2 5-29 7 3 2 . 9  70 5.9 620.0 7 52 .6 1 , 021.7 1 , 17 7 . 3  1 , 16 2.6 1 , 154. 0 1 , 3 94 . 4  

30- 3 4  652.4 715 . 9  700 . 6  5 91 . 3  7 3 1 .3 9 8 5 .8 1 , 13 5.9 1 , 16 5 . 7  1 , 098. 9 
3 5- 3 9  5 17 . 8  56 8.7 579.2 60 0 . 7  525 . 8  69 3.8 9 3 5 .8 1 , 0 97 . 3  1 , 141 . 3  

40-44 481 . 6  530.7 5 5 8 . 8 5 9 5 .9 621.5 548 .4 6 7 7 .7 900 . 0  1 , 0 65 . 8  

45-49 3 19 . 9  348 . 4  3 7 9 . 0  4 4 5 .8 4 7 3 . 1  500.0 430 .1 564.1 826. 0 
50- 5 4  3 90 . 6  416 .5 43 4.7 47 2.0 5 28.2 5 81 .3 591.6 516. 3 6 45 . 3  

55-59 198 . 4  217.3 2 19 . 7  260.5 3 0 8 .8 3 69 . 4  41 5.6 440 . 6  392. 3 
60-64 30 2 . 2 327 .4 3 4 9 .7 3 5 9 .2 3 87 .3 461 . 4  502. 1 529 . 9  5 51 . 8  
65-69 106.6 114.1 124 . 8  154.4 17 2.8 213 . 8  271 . 5  3 19 . 4  3 70 . 4  
70-7 4 12 8. 1 13 1 . 2  13 3 . 2  13 8 . 2 17 1.2 195.7 221 . 0  26 5 . 5  29 8 . 0  .... 
7 5 +  119.9 114.1 1 12 . 4  125 . 8  158. 5 188.1 220 .9 27 3 . 2  308. 1 U'l 

Sub-
total 8 , 3 1 7 8, 9 22 9 , 3 44 10 , 4 20 11 , 8 31 13,5 91 15 , 3 9 4 1 7,5 9 8  19 , 780 

TOtal 16 ,3 47 17 , 821 18 , 7 90 20 , 9 47 24, 0 65 27 , 75 5  3 1 , 3 9 1  3 5 , 60 5  40 , 1 9 8  

Note : Number s ad� cor rectly to totals: round ing of age groups and of total s  independently 
gives the appearance of d i fferent totals . 

aper sons with ages repor ted as un known were red i str ibuted in propor t ion to the number of 

per sons in  each age group at each census . 
bAd j u sted from 16, 15 8 to 16, 3 4 7  to corre spond with national boundaries after the 

annexat ion of Hatay in 1939. 
cpre l imi nary data from a one percent sample of the 1975  census . 
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This r ich ser ies of  censuses implic itly conta ins th e 
h i story of mortal ity and fert i l i ty for Turkey except for 
changes in populat ion due to terr itor ial change or 
i nternat ional migrat ion . The only ter r itor ial change 
between 1 9 3 5  and 1975  was the annexation of Hatay 
p rovince in 1 9 3 9 . Internat ional mig rat ion became an 
important influence on populat ion s i ze and age structur e 
w ith the worker movements of the 1960s and 19 70s . 
Informat ion with wh ich to assess recent migrat ion i s  
a va i lable f rom spec ial surveys by the State Planning 
Organi zat ion and the censuses of the princ ipal 
wor ker-rece iving country , the Federal Republ ic of 
Germany . For ear l ier per iods , spec ial stud ies on 
population exchanges of minor demographic signif icance 
are ava i lable . 

For subd ivid ing the populat ion into rural-urban and 
geog raph ic d ivis ions , data are available between 1945  and 
1 9 70 on age , sex , and mar ital status , c lassif ied by 
places with populat ions above and below 10 , 00 0 . These 
d ata are ava i lable either from census reports ( 19 7 0 )  or 
from the archives of the State Institute of Stati st ics . 
Demog raphers who have copied informat ion from the archives 
and placed it in computer-readable form k indly made thes e  
mater ials ava i lable . 

The 1 9 6 5  boundar ies of provinces were used as the 
standard for aggregating data by the s ix geograph ic rura l 
a nd urban d ivisions . Adj ustments for changes in 
boundar ies pr ior to 1965 were made with informat ion from 
R emal Ozok ' s  met iculous compilation (Turkey ,  Reg ional 
Planning Off ice , 1 9 6 8 ) . There were no further changes i n  
p rovince boundar ies after 1965 , so the s ix d ivis ions for 
1 9 7 0  have the same boundar ies as 1965  and the adjusted 
d ata for earlier dates . For some year s ,  data on mar i tal 
status by sex and five-year age groups are def icient 
below the nat ional level . However , data are suffic ient 
to compile age-sex d i stribut ions for 1945-70 . 

The 1970  and 1975 censuses asked about the cumulat ive 
fer t i l ity of ever-marr ied women ( total number of chi ldren 
born a live )  and the survival status of the ir  children 
( tota l number of chi ldren still living ) . These data are 
valuable for ind i rect est imat ion of infant and ear ly 
chi ldhood mor tality when the tabulat ions inc lude ( 1 ) 
numbers of children ever born and numbers survivi ng , 
cross-class if ied by five-year age groups of mothers from 
15 to 3 4; and ( 2 )  d i str ibut ions of all women by mar ital 
status by at least the same f ive-year age groups . 
Match ing tabulat ions of ( 1 )  and ( 2 )  are avai lable at the 
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nat ional level for 1970 and for the 1 percent sample o f  
t he 1 9 7 5  censu s .  The necessary coordination between 
tabulations of types ( 1 )  and ( 2 )  was not fully ach ieve d 
for the rural-urban d ivision of populat ion in 1970 
because province-level tabulat ions of type (1)  refer t o 
t he administrat ive def init ions of rural and urban , 
whereas those of type ( 2 )  refer  to places with 
populat ions under and over 1 0 , 000 . The second method of 
distinguishing rural and urban is preferable because i t  
matches the d ivid ing c r i ter ion used for age and sex 
di str ibut ions for Tur k i sh censuses . Reports for 
p rovinces f rom the 1975 census are incomplete ; some 
province reports show age and sex by the 
1 0 , 000-population d ivis ion of rural and urban , but they 
do not include any tabulations of types ( 1 )  and ( 2 ) . 

The 1970  and 1975 censuses also asked a question about 
the number of children born alive who died before 
r eaching age 1 .  This question does not provide a 
rel iable basis  for infant mortality measurement , because 
m isrepor ting of age at death i s  severe and the time in 
the past to wh ich the mortality exper ience refers i s  
u nclear . In its place , the Panel suggests using a 
question on whether each ever-marr ied woman had a l ive 
b irth dur ing the last year . The new question would 
provide a bas i s  for est imat ing the current age pattern o f  
ferti lity ,  provided it  i s  tabulated by ages o f  mother i n  
f ive-year age g roups . In combination with other censu s 
d ata , this quest ion would help to provide estimates of 
fert ility levels in terms of crude birth rates and tota l 
f ertility .  

National Dual-Record Demog raph ic Surveys 

The Turk ish Demog raphic Survey (TDS )  was conducted 
between 1965 and 1968 by the School of Publ ic Health in 
the Ministry of Health . A national area sample of 40 , 0 0 0 
households was used to collect data on births , deaths , 
m igrations , and populat ion structure . The TDS used a 
monthly record ing system and a semi-annual independent 
survey . Thirteen rural and urban subdivisions of the 
populat ion were defined and brought into the national 
sample sequentially unt i l  all units were simultaneously 
u nder surve i llance by June 1966 . Complete nat ional data 
are ava i lable for 1966-67 (Turkey ,  School of Public 
He alth , 1970 ) . The TDS est imates of birth and death 
rates are made by standard dual-record methods that 
i nclude an est imate of omiss ions by both record systems . 
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In 1974 , a second-generat ion TDS called the Turk ish  
Populat ion Survey ( TPS ) was started in the State 
Inst itute of Stat istics . Its first  report , for 1974-7 5 ,  
i s  ava i lable (Tur key , State Institute of Stat istics , 
1978 ) , but the procedures for data collect ion and 
processing are not sufficiently well documented to permit 
an evaluat ion of the results . Consequently , these data 
were not used in this repor t .  

Nationa l Populat ion Survey s 

The Mini stry of Health held a nat ional population survey 
in 1963 , wh ich included both a representative demog raph ic 
s ample of approx imately 8 , 0 0 0  ever-marr ied women and a 
subsample of 2 , 60 0  cur rently married women . Questions o n  
contracept ive knowledge ,  att itudes , and practices were 
the mai n  purpose of the subsample . Data concerning 
mar ital fert ility and early childhood mortal ity from the 
1963  demog raphic sample of 8 , 0 0 0  women are avai lable . 

In  1968 , a representat ive nat ional sample of 3 , 3 0 0  
currently marr ied women was interviewed in the Survey on 
Family Structure and Populat ion Problems of the Insti tute 
of Population Stud ies of Hacettepe University .  This  
i ncluded informat ion on the fertility of cur rently 
ma r r ied women , comparable to the 196 3 survey . The same 
ferti lity quest ions were included in a third nat ional 
survey of 4 , 600  cur rently mar r ied women conducted by th e 
Hacettepe Inst itute in 1973 . 

Reports and tabulat ions from the 1968  and 197 3  surveys 
are  ava ilable for the country as a whole and for 
subdivisions that d i ffer somewhat from the six population 
divisions used by the Panel . Spec ial tabulat ions of 
b irth h istor ies and the survival of the children are 
ava i lable according to the Panel ' s  six divisions from the 
1 9 68 and 1973 surveys . Of the two , only the 1968 
tabulations are accompanied by suf f ic ient information 
a bout the preparatory data processing to allow them to be 
evaluated . The 1968  data were therefore j udged to be 
more useful and were used as one bas is for est imating 
child mortality trends ( see Chapter 3 ) . 

B i rth and Death Reg istrat ion 

Bi rth reg istrat ion is requ ired in Tur key , and mos t 
persons have birth cards . However the system is  not used 

Copyright © National Academy of Sciences. All rights reserved.

Trends in Fertility and Mortality in Turkey, 1935-1975
http://www.nap.edu/catalog.php?record_id=19532

http://www.nap.edu/catalog.php?record_id=19532


19 

to generate national stat istic s  on birth events . Death 
r eg istration i s  also required .  Death statistics are 
gathered from the reg istration system by the Ministry o f  
I nter ior for all c ities and towns that are provinc ial or 
d istr ict headquarters .  These data are published by the 
S tate Institute of Stat istics . An evaluation by Kad i r 
Sumbuloglu for 1960 to 197 5 shows that underenumerat ion 
of deaths var ies among c ities and at d ifferent dates with 
no detectable systematic pattern that would permit 
adj ustment . There i s ,  in  add i t ion , differential omiss ion 
of infant deaths ( Sumbulog lu ,  1978 ) . 

Nat ional Life Tables 

A Turk i sh nat ional l i fe table i s  available based on data 
from the Turkish Demographic Survey . Life tables of 
apparently sound quality are also avai lable for a 
nine-year per iod from the Etimesgut Rural Health Distr ic t 
( population of 8 0 , 000 persons) and from the Yozgat 

provinc ial health proj ect (population of 500 , 00 0  
persons ) , which utilized a dual-record sample of 50 , 000 
persons ( Institute of Community Medicine , 1975 J Tekce , 
1 9 7 9 ) . 
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NATIONAL CRUDE BIRTH RATES , 1935-7 5 

A common technique for estimating fer t i l i ty i s  reverse 
survival . In  this report a more refined reverse surviva l 
a lternative i s  applied . The following sections descr ibe 
the general technique , the alternative used here and 
resulting estimates of crude birth rate s .  Est imates of 
crude birth rates by other means are also compared .  

The General Technique of Reverse Proj ect ion 

Measures of fertility for the years  preceding a censu s 
c an be estimated by proj ecting in reverse the number of 
per sons at different ages at a g iven t ime before the 
c ensus . Thu s ,  the crude birth rate t years before the 
census may be est imated by reverse proj ection to birth o f  
t he number of persons aged t at the t ime of the census , 
combi ned with reverse proj ect ion of the whole populat ion 
to determine the appropr iate denominator for the bir th 
rate ! years before the censu s . 

The accuracy of an estimate of fertility for a 
part icular t ime per iod der ived by reverse proj ection 
depends on how well the proj ection allows for the actual 
change in the populations that form the numerator and 
denominator of the crude birth rate and on how accurately 
the census recorded the subgroups that were projected to 
form the numerator and denominator of the fert ility 
measure . S i nce the birth rate i s  a ratio , however , equa l 
proportionate errors in  count ing or proj ecting the two 
groups that form the numerator and denominator ( for 
example , a 5 percent undercount of both populations or a 
2 percent overstatement of the proport ion surviving in 

2 0  
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e ach g roup) would still allow a n  accurate estimate of the 
birth rate . Therefore , changes in the extent of coverag e  
f rom one census to the next , which has been a problem in 
Turkey ,  do not bias the fertility measure provided the 
u nder- or overenumerat ion is proportionate across the age 
groups used in calculating the numerators and 
d enominators of the fertility measures . 

Misreporting of age ,  wh ich moves individuals from on e 
age (or age g roup) to another , causes spur ious 
intertemporal var iation in fertil ity estimates der ived by 
r everse project ion . For example , systematic overstatement 
of age such that the true number of people under age 5 i s  
understated and the number i n  the next age g roup ( 5- 9 )  is  
overstated ,  creates the appearance of a decl ine in 
fertility f rom the per iod 5 to 1 0  years ago to the per iod 
0 to 5 year s ago .  In Turkey ,  there i s  systematic age 
m isreport ing of the pattern j ust described . I f  the age 
di str ibut ion i s  distor ted by age misreporting in the ag e 
g roups that are proj ected , the trends of fertility that 
are estimated will be spur iously erratic . 

The Turkish censuses extend backward in time from 1975  
to  1 9 3 5  at nearly exact f ive-year intervals .  The data 
they provide are ideal for mak ing estimates of fertility 
through reverse proj ect ion as long as appropr iate 
a ssumptions about mortality can be made and the problems 
created by age misstatement can be overcome . Chapter 3 
explains how mortality est imates were made to meet this  
first requi rement . The solution to the other problem ,  
that of age misstatement , may be approached in two 
diffe rent ways . 

One approach is  to adj ust the censuses data for age 
misreporting . No attempt to correct for general coverag e 
e r ror s i s  necessary , because this  type of error , as 
already explained , does not affect rever se-proj ection 
e stimates of the crude birth rate . The method used to 
make these cor rect ions for the Turkish censuses i s  
expla ined in Append ix c. However ,  no known method i s  
capable o f  eliminat ing a l l  er ror due to age misstatement . 
The resulting reverse project ions of fertility from a 
census adjusted for age misrepor t ing are imperfec t to th e 
same extent . 

Mult iple Reverse Proj ect ion (MRP) 

An alternative approach ,  suggested by Freder ic Shorter , 
i s  called "mult iple reverse proj ection "  (MRP) . Descr ibed 
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in deta i l  in Append ix A ,  thi s  method has also bee n 
appl ied to the Turkish censuses . From each census , a 
t ime ser ies of estimates of fertility i s  constructed by 
r ever se project ion . The ser ies goes back in t ime from 
the date of the census as far as assumpt ions based on 
mortal ity est imat ion are warranted . This  procedure g ives 
fer t i l ity est imates for years i to i+5 years before the 
census , based on births whose survivors are in the age 
g roup t to t+5 of the census . For example , the birth s 
for the period 20 to 2 5 years before the census are 
calculated from the age group 20-2 5 in the census . The 
denominator of the crude birth rate is an est imate of the 
total populat ion s i ze dur ing the same per iod 20  to 2 5  
years before the census , wh ich i s  also g iven by the 
reverse proj ect ion . When a sequence of censuses i s  
avai lable , an independent t ime ser ies o f  fer tility 
est imates can be calculated from each census . 

In all reverse proj ections , there i s  a theoret ical 
problem concerning how to •close • the population at the 
uppermost ages . In actual data the uppermost age group 
is an open-ended interval . For example , the Turk ish dat a 
are d ivided into f ive-year age g roups up to age 7 5  with 
an open-ended interval of • 7 5  and over • as the last 
g roup . The populat ion in this open age g roup consists of 
per sons who were ages 70-74 and 75+ f ive years earlier . 
I n order to use the survival rates of the life table to 
proj ect backward in t ime , it is necessary to know how th e  
population was d ivided between ind ividuals less than 7 5  
( those i n  the 70-74 age group) and those who were already 
7 5  or over . Assumpt ions can be made and the errors in 
those assumptions will have little effect on a crude 
b irth rate only f ive years ear l ier , because populat ion 
s i ze ,  the denominator of the crude birth rate , will be 
a ffected very little by the error . However , as the 
reverse proj ection extends further backward in t ime , 
e rrors in populat ion s i ze due to such assumpt ions are 
magnif ied and can create misleading results . 

The mult iple reverse proj ection method offers a simple 
solution that makes use of the data from pr ior censuses . 
While the total s i ze of these pr ior censuses may not be 
correct , the relationship between the s i ze of the ope n 
age interval and the next lower age interval can be 
accepted . That relat ionship i s  based on actual censu s 
d ata and reflects all the cond it ions of fert ility , 
mortality ,  and migrat ion in the past that have influenced 
the d i str ibut ion by age at the uppermost ages .  Multiple 
reverse project ion uses thi s  informat ion from pr ior 
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c ensuses to •close • the reverse-proj ected age d istr ibut ion 
at the highest ages . 

For Turkey , a ser ies of crude birth rates from 193 5  to 
1975  was calculated from the 1975 census ,  a ser ies from 
1 93 5  to 1970 from the 1970 census , and so on . Thus , 
e ight independent estimates of the crude birth rate wer e 
made by reverse project ion for the t ime per iod 193 5-4 0 ,  
seven for 1940-45 , and so on , creat ing mult iple estimate s 
for each f lve-year per iod .  They vary among themselves 
for a g iven per iod to the extent that age misreporting 
has d istorted the d ifferent age g roups that are the basis  
of the s ingle estimates . However ,  a shortage of person s 
i n  one age g roup due to age misstatement necessarily 
means an excess count of persons in another age group . 
When the age misrepor t ing pattern i s  stable from one 
census to the next , the shortages and excesses occu r i n  
the same age g roups i n  every census . Hence , birth rates 
for a g iven per iod that have been est imated from a ser ie s  
o f  censuses a r e  based partly o n  overstated age g roups and 
partly on understated age g roups . Upward er ror due to 
age error in one census is  matched by downward error in 
another census . Therefore , a strong est imate of the 
c rude birth rate for a part icular per iod is an arithmetic 
mean of the multiple est imates for the period . 

Ga ins and losses in populat ion due to migrat ion in the 
past affect the number of survivors shown in the cur ren t 
age d i str ibution . Therefore , migration must be included 
as one of the determining components of the reverse 
p rojection i f  mig ration is  s ignificant . Dur ing the 1960s 
and 1970 s ,  worker mig ration to Europe became an important 
d emographic influence in Turkey .  Earl ier there were 
smaller movements , pr inc ipally as Turks in the Balkan 
c ountr ies relocated in Turkey . Est imates of mig ration 
were constructed independently from the reverse proj ection 
( as descr ibed in Append ix D) , then introduced as component 

determinants of the reverse proj ect ion . The avai lable 
d istr ibutions of migrants by age are only approximate , 
which causes d istort ions in the reverse-proj ected cohorts . 
These errors are s imilar to those of age misreporting and 
are mutually offsett ing in the context of multiple reverse 
p roj ection . 

MRP Est imates of Crude Birth Rates 

Mult iple reverse proj ection was appl ied to the Turkis h 
c ensuses f irst without any adj ustment for age 
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misreporting , and then with adj ustment .  The result ing 
e st imates of the crude birth rate , shown in Table 2 , were 
then averaged for each per iod of est imat ion . For every 
per iod of estimation f rom 1935 to 19 75 , the average 
est imates based on cor rected and uncorrected age data ar e 
a lmost identical , except for the last , 1970-7 5 .  The 
rea son for such excellent ag reement i s  that the errors o f  
e st imat ion caused by age mi sreporting a r e  offsetting 
er rors . A valuable conclus ion from this  compar i son i s  
that the Turk ish est imates of the crude birth rate do not 
depend upon the accuracy of adjustments for age 
m isreporting . Indeed , robust est imates of the crude 
birth rate can be made without going through the pr io r 
s tep of correct ion for age misreport ing . 

The success of the method without adj ustment being 
needed for age misrepor t ing depends upon having more than 
one censu s from which to make est imates of the birth rate 
for a per iod . I f  data from only one census are used , the 
estimate of births for f ive years pr ior to that census 
typically l ies below an estimate from mult iple censuses 
( see Figure 6 ) , because the 0-4 age group is understated 
by age misrepor ting . S ing le-census est imates of the 

TABLE 2 Na tional Cr ude B i r th Ra tes , 1 9 3 5-7 5 , Es t imated 
by Mult iple Reverse Project ion : Tur key 

Cenau a Year Average tlaaber 
of All of 

Pe r loci of Poaa1b1e Reveue 
Ell t 1 N t 1on 1 9 7 5  1970 1965 1960 19 5 5  1950 1 9 4 5  1940 Cenauau Project ions 

Pa r t  A. Eat l���atee Ba aed on Repor ted Age Dl a t r l but lona 

1935-40 4 6 . 5  4 5 . 1  4 4 . 2  u . s  4 5 . 4  4 6 . 2  50 . 0  4 4 . 7  4 5 . 8  8 
1940-45 4 3 . 1  4 2 . 8  4 3 . 4  4 2 . 0  4 3 . 7  4 7 . 0  4 1 . 2 4 3 . 3  7 
1945-50 4 5 . 0  4 4 . 3 4 4 . 9  4 8 . 5  4 9 . 4  4 3 . 9  4 6 . 0  6 
1950-55 46 . 3  4 8 . 1  50 . 0  5 0 . 7  46 . 4  4 8 . 3  5 
19 55-60 4 7 . 9  4 8 . 5  4 9 . 2  4 2 . 4  4 7 . 0  4 
1960-65 4 6 . 0  44 . 8  3 8 . 9  4 3 . 2  3 
1965-70 40 . 0  3 7 . 6  3 8 . 8  2 
1970-7 5 3 3 . 0  3 3 . 0  1 

Pa r t  B .  Eat 1111atea Baaed on Ag e  Dlat r l bu t lon a Cor rected f o r  Ag e  M l a repor t l ng  

1 9 3 5-40 4 5 . 6  4 3 . 9  4 4 . 5  4 5 . 3  4 5 . 9  4 5 . 3  4 7 . 3  46 . 8  4 5 . 6  8 
1940- 4 5  4 1 . 9  4 3 . 0  4 4 . 2 4 2 . 1 4 2 . 6  4 4 . 6  4 3 . 0  4 3 . 1  7 
1945-50 4 5 . 2  4 4 . 9  4 5 . 1  4 7 . 2  4 7 . 3  4 5 . 7 4 5 . 9  6 
19 50- 5 5  46 . 9  4 8 . 1  4 8 . 7  4 9 . 0  4 8 . 4  4 8 . 2  5 
195 5-60 4 7 . 9  4 7 . 2  4 7 . 7  4 4 . 3  4 6 . 8  4 
1960-6 5 4 4 . 7  4 3 . 4  40 . 7  4 2 . 9  3 
1965-70 3 8 . 6  3 9 . 3  3 9 . 0  2 
1970- 7 5  3 4 . 5  3 4 . 5  1 

Note : Ra te s  are per thousand . 
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F IGURE 6 Estimates of Crude B irth Rate Based on Reported 
Age Distribution from One Census at End of Five-Year 
Pe r iod and Estimates Based on Distr ibution from all 
Available Censuses , 1935-75 :  Turkey 

b irth rate , therefore , are vulnerable and not acceptable .  
The extent o f  understatement by compar ison with estimate s 
f rom more than one census var ies with age misstatement . 
Tak i ng all mult iple-census estimates ( two or more) , they 
average 5 . 9  percent h igher than the s ing le-census 
estimates , with a standard deviation of 3 . 5 . If thi s 
d egree of understatement is accepted as typical ,  an 
acceptable way to est imate the crude birth rate for 
1 9 70-75 i s  to raise the estimate based on one census of 
3 3 . 0  per thousand by 5 . 9  percent to 34 . 9  per thousand . 
The result i s  then subj ect to a range of error of ± 1 . 2 
per thousand populat ion . 

Other Estimates 

I ndependent conf irmat ion of the trend in crude birth 
rates can be sought in other estimates of the crude birt h 
r ate that are avai lable for the per iods 1955-60 , 1966-6 7 ,  
and approx imately 1970 , each based on different types o f  
d ata o r  methods . In the next section , total fertility 
rates are der ived from the crude birth rate and also 
compared with independent estimates . This procedure 
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provides furthe r check ing o f  the crude birth rate by 
conf irming its implicat ions . 

The birth rate for 1 9 55-60 was est imated by Demeny and 
Shor ter ( 1968 ) using two different methods of ind i rect 
estimation : 

Demeny-Sborter ( 1 ) 

The f irst method calculated the natural intercensal rate 
of increase from the migrat ion-adj usted census total s  for 
1 9 55 and 1960 . The death rate was then added to this to 
produce the birth rate . To determine the death rate , 
deaths above age 5 were calculated from model l ife table s : 
death rates from the table we re multipl ied by the 
m id-period census populat ion in each age g roup . The 
mode l life table was selected using the intercensa l 
forward-proj ect ion procedure ( descr ibed in Chapter 3 ) . 
Below age 5 ,  the death rate was taken from a life table 
selected by the Brass child mortal ity method , us ing data 
from the 1 9 6 3  nat ional sample survey . ( The Brass method 
i s  expla ined in Chapter 3 . )  There are two child 
mor tality estimates ( I  and I I )  that descr ibe the 
acceptable range . The crude birth rates for 1955-60 
found by thi s  approach were 4 6 . 6  ( I )  and 4 4 . 7  ( I I )  pe r  
thousand . 

Demeny-Shorter ( 2 )  

The second method used the repor ted population under age 
10  from the 1960  census to make a sing le reverse 
p roj ection . Since the errors in the two f ive-year age 
groups below age 10  proved to be offsett ing ( see Append i x  
C ) ,  the reported propor tion o f  total populat ion under age 
1 0  is  relatively accurate . For the reverse proj ect ion , 
t he two child mor tal ity est imates ment ioned above ( I and 
I I )  were used to obtain two alternative est imate s .  
Alternat ive bi rth rates were calculated with the aid of 
tabulated stable populat ions (Coale and Demeny ,  1966 ) .  
A model l i fe table was chosen on the basis of the 2q0 
value (proport ion dying up to age 2 ) : then the birth rat e 
a ssoc iated with a g iven propor tion under age 10 was found 
from the tabulated stable popu lat ion based on that mode l 
l i fe table . Th is is an e f f ic ient and only tr ivially 
biased method for mak ing reverse proj ect ions ove r shor t 
periods of t ime . Moreover , the method is not sens itive 
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to the se lect ion o f  a particular family o f  l i f e  tables s o  
long as mortal ity is within the range of • normal" 
var iation . Because Turk ish mor tality i s  strong ly devian t 
( see Chapter 3 ) , this character istic imparts a slight 

downward bias to est imate s of the birth rate derived by 
this method . 

The common element of the two Demeny-Shorter methods 
i s  the est imate of mortality rates under age 5 ,  which ha s 
two alternative value s .  The reliance on alternat ive 
child mortal ity rates (CMR) is noted below . As a result , 
two d ifferent measures of the crude birth rate ( I  and I I )  
are produced for each ind irect method o f  estimation . I n  
other respects , methods ( 1) and ( 2 )  rely on different 
data and to that limited extent the est imates they 
produce are partially independent . The results 
for 1955-60 are crude bi rth rates as follows : 

Method of Est imation 

1 .  Component s 
of populat ion change 
between two censuses 

2 .  Reverse proj ect ion 
by tabulated models 
f rom a sing le census 

Estimate I 
(H igh CMR) 

4 6 . 6  

4 6 . 3  

Estimate I I  
(�w CMR) 

4 4 . 7  

4 4 . 5  

A 1 percent sample of the 197 5 census provides a basi s 
for e stimat ing the crude birth rate around 1970 using the 
second Demeny-Shorter method explained above (�zbay et 
a l . , 1977 ) . The census included quest ions on number of 
chi ld ren ever born and surviving 1 hence , an ind irect 
est imate of child mor tality could be calculated from the 
censu s itself , utiliz ing the Brass-Trussell method 
expla ined in Chapter 3 .  The propor tion of the population 
under age 10 in the 197 5  census wa s used for the sing le 
reve r se proj ection . The resulting est imate of the crude 
birth rate is 35 . 8  pe r thousand . Since the mor tality 
i nformat ion on wh ich this estimate i s  based refers to 
about 3 . 1  years before the census on average , and th e 
i nformat ion on survivors of births refer s  to a ten-year 
per iod pr ior to the census , there is an imperfect match 
of dates for the parameters . The bi rth rate estimate 
refer s to a date c irca 1970 . 
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Turkisn Demographic Survey Estimates 

For 1966-6 7 ,  the Turk ish Demographic Survey (TDS ) 
provides a preliminary est imate of 37 . 3  per thousand fo r 
t he crude birth rate . The estimate is from a national 
household demog raph ic survey conducted as par t of a 
d ual-record statistical system , in which births were 
found by both monthly vis its and half-year ly surveys . 
When the dual-record methodology ( see g lossary ) is  
appl ied , there i s  an upward adj ustment for birth event s 
m issed by both systems � the f inal TDS estimate of the 
crude birth rate for 1966-67 i s  39 . 6  thousand . 

Estimates Based on National Fertil ity Surveys 

The nat ional surveys of the fertility of mar r ied women 
conducted in 1963 , 1968 , and 1973 do not provide a robu s t  
bas i s  for the independent estimat ion o f  crude bir th 
rates . The reasons are two : the sample size of the 
s urveys is too small to allow the est imat ion of annual 
r ate s from only one year of events ,  and a number of 
design features place limits on how the data can be used . 

Table 3 summar i zes the CBR est imates der ived from the 
var ious est imat ion procedures descr ibed above . 

TABLE 3 
1935-7 5 : 

summary of Na t ional Crude Birth Ra te ES t imates , 
Tur key 

Per iod of Es t iaat ion 

1 9 3 5- 1940- 1 9 4 5- 19 50- 19 55- 1960-
Method of Eat iut ion 1940 1945 1950 1955 1960 1965 

Mu l t iple Reve r s e  Project ion 
Repor t ed  &9e d i str i bu t ion 4 5 . 8  4 3 . 3  4 6 . 0  4 8 . 3  4 7 . 0  4 3 . 2  
Cor rected for age a i a repoct in<J 4 5 . 6  4 3 . 1  4 5 . 9  4 8 . 2 4 6 . 8  4 2 . 9  

De•ny-Shor ter ( 1 )  
OI R  I 4 6 . 6  
OIR I I  4 4 . 7  

De•ny-Shor ter ( 2 )  
OI R  I 4 6 . 3 
OIR I I  u . s  
1975 Ce naua 

Tu r k ish De-raph i c  Survey 

•BaRd on a s i ng le-census est iaate that i s  adj usted as expl a i ned i n  the tex t .  
bc i r ca 1970 . 
C1966-6 7 .  

1965-
1970 

38 . 8  
3 9 . 0  

3 9 . 6C 

1970-
197 5 

3 4 . 9• 
34 . 5  

J s . ab 
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NATIONAL TOTAL FERTILITY RATES , 1935-7 5 

The trend of the crude birth rate (Table 3 and Figure 1 )  
g ives a less than complete descr ipt ion o f  the onset of 
fertility decl ine in Turkey . The age structure of the 
Turk ish populat ion was ser iously scarred by excess infan t 
a nd adult mortal ity dur ing the Balkan wars and Tur key ' s  
own war of independence , wh ich ended in 1922 . Female 
b irth cohor ts affected by these events were passing 
through the ir childbear ing year s a s  late as the 1960s . 
These true ir regular ities of age and sex composit ion have 
t hemselves affected crude birth rates separately from the 
g eneral trend of declining chi ldbear ing rates . It is  
u sefu l ,  therefore , to evaluate the trend of fer tility 
f rom the standpoint of the total fertility rate . 

The total fer tility rate descr ibes the average tota l 
n umber of children born to a woman accord ing to the 
current age-spec ific fer t i l ity rates ( see g lossary) . 
S ince the number of births in any year depends upon the 
number of women in each ch ildbear ing age group as well a s  
o n  the age-spec ific fer til ity rates , there are two 
factor s underlying the crude birth rate . The total 
fertil ity rate i solates and measures only the fertility 
component , leaving as ide the effect of changes in age and 
sex d istr ibut ion . 

The following substitution procedure i s  used to 
calculate the total fertility rate (T)  that implies th e 
same number of births (B)  as the crude birth rate : 

w ] 
W refers to the proport ion of women in an age g roup i in 

* 
the total populat ion ( both sexes ) , and F i refers to 
a standard fertil ity d i str ibution by age for the 
populat ion in quest ion . The age pattern , but not the 
level , of thi s fert ility schedule determines T .  

S tandard Fertility Schedules 

Any reasonable choice of fertil ity schedule provides a 
s at isfactory basis for der iving the total fertility rates 
f rom crude birth rates . For Turkey , data are available 
to make this choice with some precision . A standard 
d istr ibut ion o

·
f age-spec ific fer til ity is constructed 
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from data on age-spec if ic mar ital fertility and 
proport ions marr ied by age . Mar ital fertility schedules 
are ava ilable from national sample surveys (Table 4 ) , and 
mar riage proport ions are avai lable from the censuses 
(Table 5 ) . 

The marital fertility schedule for Tur key ( shown in 
Figure 7 )  has a shape that characterizes populations 
p racticing fertility control by contraception . When 
compared with a natural fertil ity schedule (one with no 
deliberate control) ,  there i s  a noticeable clockwise 
rotation . This difference is due to birth l imitation 
dur ing the older ages of marr iage .  The r i sing trend of 
contracept ive control in Turkey i s  also confirmed by 
i ndependent data on the prevalence of contraceptive use 

TABLE 4 Percentage Na tional Distr i bu t ion by Ag e of 

Ma r i tal Fer t i l i ty, 1963- 7 3 ,  Compared with a Schedule of 

Na tural Fer t il i ty : Tur key 

Nat ional Sa.ple Surveys 

Age Natural 

Group Fe r t i l i ty 1963 1966-67 1968 1973 

15-19 18 . 4 20 . 8  20 . 0  19 . 0  21 . 5 
20-24 21 . 0  24 . 7  24 . 7  2 3 . 5  2 5 . 8  
2 5- 2 9  19 . 8  20 . 6 21 . 0 20 . 7 21 . 6 
30-34 17 . 8 16 . 5  16 . 5  16 . 6  15 . 8 
3 5- 3 9  14 . 4  1 1 . 8 1 1 . 9 13 . 1  10 . 9  
40-44 7 . 5 4 . 6  5 . 0  6 . 2  3 . 6  
4 5- 4 9  1 . 1  0 . 9 1 . 0  1 . 0  0 . 7  

TOtal 100 . 0  100 . 0  100 . 0 100 . 0  100 . 0  

Source s :  

19 63 : M i n i stry of He alth surve y .  Mar i tal fer t il i ty i s  ava i l able froa repor ts 

of b i r ths dur i ng the last year by mothe r s  aged 15-44 . Or ig i nal data are 
extended by ex trapolat ion to the 4 5- 4 9  age group . An age adj u s taent is aade 
to aatch age w i th b i r ths occu r r ing an ave rage o f  6 aonths before the survey . 

1966- 6 7 :  TUr k i sh De.og raph ic surve y .  B i r ths are ava i lable by age of aotber 
at t ime of b i r th . The numbe r s  of mar r ied women are ava i lable for f i ve-year 

age groups only up to age 24 and for ten-year age groups thereaf ter . Ma r i tal 
status informa t ion f rom the censuses of 1965 and 1970 was used to spl i t  the 
ten-year age groups . The fer t i l i ty rate for ages 4 5- 4 9  was extrapolated . 

1968 : Racet tepe survey ; same type of data as in 196 3 . 

19 73 : Racettepe surve y ,  sa.e type of data as in 1963 and 1968 . A d irect 
est iaate i s  ava i lable for the age group 4 5- 4 9 . 

Na tural Fe r t i l i ty SChed u le : Thi s  is a s tandard schedule fro• Coale , 

H i l l ,  and Trusse l l  ( 197 5 ) . 
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TABLE 5 Na tional Propor t ions of Females Mar r i ed by Ag e ,  
f r om  1 9 3 5 - 7 5  Censuses : Turkey 

Census 

Age 
Group 193S 1940 194S 19 SO 19SS 1960 196S 1970 197sa 

1S-19 . 2 32 ( . 24S )  . 2S8 . 313 . 396 . 333 . 273 • 247 . 213 
20-24 . 80 2  ( . 7 96 ) . 790 . 822 . 84 8  . 839 . 827 . 794 . 749 
2S-29 . 910 ( . 910)  . 9 10 ( . 912)  . 913 . 941 . 940 . 9 31 . 91S 
30-34 . 911 ( . 914)  . 9 16 ( . 91S)  . 914 . 946 . 9S4 . 9S3 . 94 2  
35-39 . 8 77 ( . 8 8 6 )  . 8 9S ( . 904 )  . 912 . 9 33 . 940 . 9 48 . 940 
40-44 . 7 68 ( . 799)  . 830 ( . 8 Sl) . 87 2  . 893 . 904 . 918 . 913 
4 5-4 9 . 6 S3 ( . 7 0 6 )  . 7 S8 ( .  790)  . 8 22 . a ss . 860 . 8 79 . 8 78 

Note :  Parentheses indicate that data are not available. Estimated values 
were inserted by linear interpolation between adjacent pairs of censuses.  

•Based on a 1 percent sample of  census data. 

(Table 6 ) . Stud ies of trends in the types of 
contracept ives that are used show, in add ition , that 
progress ively more effective methods are be ing used 
( Fi sek , 19 78 ) . 

I t  could be assumed that the mar ital fert ility pattern 
in Turkey in the 1930s was not much d ifferent from a 
natural fertility pattern , and that it changed pr imar i ly 
after the post-war period ( from 194 5-50 onward ) , moving 
l inearly to the 1963 and 1973  schedules . I f  these 
assumptions are accepted , Tur key would be described a s 
having a chang ing pattern of mar ital fertility that 
follows the clockwise rotation noted above . 

Total Fertility Rates 

The multiple-reverse proj ections play a role in 
estimating total fer tility rates (TFR) by providing 
e st imates of the W values in Equation 1 {proportions of 
wome n  i n  the populaton belong ing to each age group) , and 
by g iving the numbers of births , B .  A chang ing mari�al 
fert i l i ty pattern was assumed for the schedules of F i , 
with results as follows : 
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Per iod 
1935-40 
1 940-4 5 
1945-50  
1 9 50-55 
1055-60 
1 9 60-65 
1965-70 
1 9 70-75 

32 

..TI:!L 
6 . 6 6  
6 . 55 
6 . 8 5  
6 . 54 
6 . 5 4 
6 . 10 
5 . 6 3  
5 . 0 5 

Alternatively , a sing le mar ital fertility standard , 
based on the 1963  pattern , could be assumed . The results 
of the two alternatives are shown in Figure a .  The 
a ssumption of a chang ing pattern i s  accepted as the most 
reasonable bas i s  for calculating trends in the tota l 
fertility rate , but the range of possible overstatement 
of the total fertility level for the ear lier year s i s  

>-!:::: ..J 
i= a:: w u. 
..J 
< !:::: 
a:: 
< 
:E 
..J 
< 1-
0 1-
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� 

25 ""' 
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FIGURE 7 Distr ibut ion by Age of Marital Fertili ty Unde r 
Natural and Controlled Cond i t ions ,  Early 1960s and 1973 : 
Tur key 
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TABLE 6 Na tional Propor t ions o f  Mar r i ed women Currently 

us ing some Method of Contracept ion by Age Group, Der ived 
from Na tional Sample surveys in 1963 , 196 8 ,  and 1973 : 
Turkey 

Pa r t  A. !lnaber of Ma r r i ed Women Cur rently Us ing Some Method of 
Contracept ion (per thousand ) 

!!!ile at Interview 
B i r th 
Cohor ts ( 20 20-24 2 5-29 

1919-2 3 
19 24-2 8 
19 29- 3 3  
1934-38 259 
19 39-43  153 30 3 
1944-48 89 247 435  
1949-53 160 281 
1954-58 160 

Part B. Nlulbe r  of Respondents by Aqe Group 

!!!ile GrOUJi! 
SIIIIP1e 
Survey < 20 20-24 25-29 

1963 14 3 4 3 5  577 
196 8 294 639  658  
1973 342  819 774  

8oiagona1 shows est iaates from 1963 survey . 
boiagona1 shows est iaates from 1968 survey . 
coiagona1 shows est iaates from 197 3  survey . 

30-34 

279 
416 
458 

30-35 

598 
616 
709 

Source 1 8zbay and Shorter ( 1970 ) r  �bay ( 1979) . 

3 5-39 

241 
369 
4 4 2  

3 5-39 

452 
6 59 
839 

40-4 4 

175a 

32ob 

314c 

40-4 4 

350 
414 
649 

i nd icated by noting that use of the •ear ly 1960 s •  pattern 
a s  a f ixed standard would g ive somewhat lower est imates 
of the total fertility rate . 

The point which i s  in doubt i s  the extent of deliberate 
fert i lity control in the 1930s . Differentials in mar ita l  
fertility ex isted a t  that t ime between rural and urban , 
and between eastern and western Turkey . The s i ze of the 
d ifferentials apparently was substantial (Taeuber ,  19 5 8 ) , 
but the proportionate weight of the lower fertility 
g roups in the total population presumably was small , 
because the leve l of national fertility was h igh at tha t 
t ime .  S ince natural fertility itself can vary as to 
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FIGURE 8 Estimates of Total Fertil ity Rate , 1935-75 : 
Turkey 

leve l ,  this could have been a contributory factor to the 
differentials of mar ital fertility in the 1930s , but the 
complete story remains obscure . 

Other Estimate s 

The trend of total fert ility rates may be checked for the 
more recent years by examining the results of fertility 
s urveys that include informat ion on both mar i tal 
fertility and proport ions marr ied by age . The Hacettepe 
national surveys of 1968  and 1973 are of this type .  The 
pr inc ipal r isk with thi s  type of s ing le-round survey data 
i s  a problem known as " reference-per iod error . • When 
women (or other persons on their  behalf ) are asked to 
r epor t births dur ing the year preced ing a survey , they 
easi ly become confused about the per iod being referred to 
o r s imply may not know whether recent births occurred 
exactly within the last year . When thi s  happens , there 
is  usually an accumulat ion of error which implies 
shortening or lengthening of the reference per iod ,  rathe r 
t han offsett ing errors . 

The count of births in the 1973 survey illustrates how 
different results may emerge , the most probable cause o f  
t he d ifferences being reference-per iod error . The 1973  
survey conta ined two quest ions on  the number of  births i n  

Copyr igh t  ©  Na t iona l  Academy  o f  Sc iences .  A l l  r i gh ts  rese rved .

T rends  i n  Fe r t i l i t y  and  Mor ta l i t y  i n  Tu rkey ,  1935-1975
h t tp : / /www.nap .edu /ca ta log .php?reco rd_ id=19532

http://www.nap.edu/catalog.php?record_id=19532


3 5  

the last year . The first was included on the household 
quest ionnaire and was asked of the women ,  i f  they were 
available , but otherwise of an adult respondent , usually 
the head of household . The second was asked on a 
questionnaire administered only to the married wome n 
themselve s .  The second quest ionnaire collected a 
complete pregnancy history and great care was taken to 
date events a s  accurately as poss ible within the 
l imitations of the respondents ' knowledge and 
understand ing . The f irst procedure y ielded a total 
fertility rate of 4 . 66 children ( Toros , 1978 ) J the 
s econd , based on tables from the same survey ,  a rate of 
5 . 0 0 chi ldren . Presumably the second is more nearly 
accurate than the f irst J however reference-per iod error 
rema ins a s  a distinc t  possibility . 

Total ferti l i ty rates for the year preceding each of 
the Bacettepe surveys , which are subject to reservat ions 
a bout reference-period error , may be used as point-in-time 
estimates . These rates are also plotted in Figure 8 to 
b e  compared with the trend der ived from crude bir th rates . 

Another estimate shown in  Figure 8 comes from the 
Turkish Demographic Survey ' s  dual-record system , which i s  
less subj ect to reference-period error because o f  repeated 
i nterviewing of the same persona . Reported births , when 
raised by the standard dual-record adj ustment for 
omissions , g ive a total fertil ity rate of 5 . 62 for 
1966-67 . 

Finally , a prel iminary TFR estimate for 1977-78 is 
g iven by the first repor t of the Baceteppe survey of 197 8 
( Bacettepe Inst itute of Population Stud ies , 198 0 ) , wh ich 

was released after the Panel had completed its work . 
Based on births reported in the pregnancy histor ies , the 
estimated TFR is 4 . 3  children . Although this estimate i s  
not shown in the f igure , a n  extrapolation o f  the solid 
curve in that f igure would g ive an estimate for 1977-7 8 
t hat i s  very close to the survey estimate . However , no 
firm j udgment can be reached about the level of ferti lity 
in 1 977-78 because the types of data ava ilable so far are 
inadequate for that purpose . 

S ince total fertility rates der ived from the trend of 
crude birth rates stand up well when compared with 
s urvey-based estimates , both the crude birth rates and 
derived total fertility rates may be cons idered a s  
b roadly confirmed for the decade from roughly 196 5  to 
197 5 .  
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NATIONAL TRENDS IN MARITAL FERTILITY , 193 5-7 5 

I t  can be assumed that virtually all births in Tur key a re 
leg it imate . That be ing so , all Tur kish fert i l i ty i s  
fertil ity within marriage , for which a n  appropr iate 
measure of trends would be an index of mar ital 
f ertility .  The chang ing shape ( age d i str ibut ion ) of 
mar ital fer t i l ity has been d i scussed in the preced ing 
sect ion . In add i t ion , it is useful to measure the level 
of mar i ta l  fer t i l i ty and its trend . 

I ndex of Mar ital Fertil ity 

A suitable index of mar i tal fertility i s  total mar ital 
fertility (TMF) , def ined as � a<�) , where a<�) is the 
age-spec i f ic mar i tal fer t i l i ty rate for the ages , � ,  of 
reproduct ion . TMF measures the average number of births 
women would have i f  they lived in a cont inuously mar r ied 
state from age 15 through 4 9 .  Since few women are 
marr ied so ear ly for an uninterrupted 35 year s ,  total 
mar ital fertil ity is not actually ach ieved by the averag e 
woman . Never theless , i t  shows the level of fertility 
tak ing place within mar r i age . The index changes as th e 
i nterplay of natural controls ( e . g . , breastfeed ing )  and 
voluntary controls (e . g . , contraception ) affect mar ita l  
fertility .  

The index i s  est imated below , but f irst i t  i s  
necessary to est imate an index for marr iage , whic h 
provides a convenient intermed iate factor for the 
computat ion and is of interest in itself . 

I ndex of Propor t ions Mar r ied 

The d i f ference between total mar ital fertility (TMF) and 
the total fert ility rate (TFR) , which i s  necessar ily 
lower , i s  due to women spend ing part of their 
reproduct ive years  unmarr ied .  The greater the extent o f  
non-marriage dur ing these years ,  we ighted by potential 
chi ldbearing , the g reater the d i fference between TMF and 
TFR .  An index of propor t ions mar r ied ,  Cm ,  captures 
this factor (Bongaarts , 1978 ) : 

c 0: 
m 

� m ( a ) g  (a)  

� g ( a )  
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where � i s  the schedule of proport ions marr ied by age 
a and the other terms are a s  above . When all women are  
marr ied at all ages from 15 through 49 , the value of the 
index i s  one J when none are mar r i ed , i t  i s  zero .  Sinc e  
t he schedule for mar ital fertility ,  �, i s  s imply a 
we ight ing device , standard schedules of mar ital fertility 
a re suitable . A chang ing age-pattern of mar i tal 
fert i l ity based on the rotation assumpt ion ( see above ) 
was used to calculate the index , together with the 
informat ion on proport ions marr ied g iven in Table 5 .  

Relat ionsh ips Among the Indexes 

So long as there are no births outside marr iage , th e 
marr iage index i s  a d i rect link between TMF and TFR, that 
i s : TFR • Cm (TMF) . Th i s  relationship allows TMF to 
be est imated when the other two var iables are already 
known , as in the present instance . The results for a l l  
three i ndexes a r e  presented in Table 7 .  ( See also Figure 
1 2 ) . 

Factor ing the total fertility rate into its two 
components , mar r i age and mar ital fertility ,  shows how the 
d ecline of total fertility came about . Although exac t 
dating of turning points i s  impossible with the data at 
h and , the decl ine in mar i tal fertility appears to have 
begun around 1950 . Proportions mar r ied , however , were 
r ising at that t ime and continued to r ise for perhaps a 
half or full decade . By around 1960 , though , the 
marriage index also began to dec line .  Because o f  later 

TABLE 7 Na tional Fer t i l ity Indexes , 1935-7 5 :  Tu r k ey 

To tal Index of Total Ma r i tal 
Fert i l i ty Ma r r iage Fert il ity 

Per iod Ra te (TFR ) <Cm> (TMF) 

1 9 3 5-40 6 . 6 6 . 7 4 7  8 . 9 2  
1940-4 5 6 . 5 5 . 753  8 . 70 
1 9 4 5- 50 6 . 8 5  . 7 66 8 . 9 4  
1 9 50-55 6 . 8 5 . 784 8 . 74 
1 9 55-60 6 . 5 4  • 7 9 3  8 . 2 5  
1960-6 5  6 . 10 . 782  7 . 81 
1965-70 5 . 6 3  • 7 6 4  7 . 3 7  
1970-75 5 . 0 5 . 740 6 . 82  
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t iming in the marr iage turnabout , the decline o f  tota l 
fertility d id not get securely under way unt il  abOut the 
mid-19 50s . 

The table below shows the approx imate relative 
contr ibut ion of the two factor s to the decline of tota l 
fertili ty .  

TFR � � 

1950-55 6 . 8 5  . 78 4 8 . 7 4 
1 9 70-7 5 5 . 0 5 . 740  6 . 82 

Annual percentage 
r ate of decline 1 . 52 0 . 2 9 1 . 2 4 

Relat ive contr ibution 
t o  the decline in TFR lOOt 19t  Slt  

The stronger contr ibution of changes i n  mar ital 
fer t i l i ty ,  accounting for 81 percent of the decline in 
tota l fer t i l i ty , suggests that voluntary control of 
fertility within marriage has been more impor tant than 
the reduct ion in the prevalence of a mar ried state dur ing 
the reproductive ages . Nevertheless ,  the marital status 
of the female population remains an important factor . I t  
accounted for 1 9  percent of the decline up to 1 970-7 5 ,  
and the currently high marriage proportions make i t  a 
potent ial factor for future change . 

Marriage Trend s 

S usta ined fertility decline i s  typically the outcome of 
changes in demog raph ic behavior that occur earlier i n  
t ime . This  i s  true of the impact of mar i tal status on 
fer t i lity i n  Turkey . Whenever the age of f i rst marriag e 
changes , some years pass before the change in number of 
newly marr ied women moves through the initial ages of 
c h i ldbear ing and has its full impact .  In Turkey , the 
t ime lag i s  not much more than the per iod to the nex t 
c ensus ( f ive years ) , because almost all Turkish women 
have mar r ied by their  m id-20s in any event . 

The mean age of first  marr iage fo� d ifferent cohorts , 
shown in Table a ,  was calculated by the Haj nal method 
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TABLE 8 Na t ional NUmber of woaen EVer Married, per 1 , 000 women by Cohorts ,  and Mean Age of 
Firat Marr iage (SMAM) , 1930-35 to 1970-75 : Turkey 

Cohorts Identified by Per iod When Age 15 Attained 

Age 193 0- 19 3 5- 1940- 1945- 1950- 19 5 5- 19 60- 1965- 1970-
Group 1 9 3 5  1940 194 5  19 50 19 5 5  19 60 1965 1970 1975 

15- 19 2 37 a 265  318 403  3 3 9  2 7 7  2 5 1  2 1 6  
20-2 4  a 812 836  862  8 51 838  80 4 738  
2 5-2 9  941 945b 933  958  956  946 932  
30-3 4  969b 9 51 9 76 978 976 966 
3 5-39 973  980 982 984 979 
40-4 4  985  984  985 979 
4 5-4 9  984 985 983 

SMAM 20 . 0 19 . 9 19 . 6  19 . 1 18 . 8 19 . 2 19 . 8 20 . 2 20 . 8c 

NO te :  I n instances in which data were not available for the cohor t ' s entire history ,  SMAM was 
calculated by f itting a standard mar r iage schedule (Coale , 19 71 ) to the ava ilable data . 

aThe 19 40 census does not provide information on mar ital status . 
boa ta for a ten-year age group in the 19 50 census were split . 
CThe SMAM for the 19 70-7 5  cohor t is a preliminary est imate based on the assumpt ion that the 

past association between SMAM and the proportion of ever mar r ied among women aged 15- 19 ( as 
expre ssed by a f itted curve) continues to prevail . 

w 
\1) 
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( see Haj nal ,  1 9 5 3 , and singulate mean age o f  marriag e i n  
g lossary) . Cohor ts of women are ident i f ied by the 
per iods dur i ng wh ich they pass the age of 1 5 .  Thus , 
women aged 15-19 i n  a census all entered marr iageable 
ages dur ing the preced ing f ive-year pe r iod .  

The use of f ive-year age g roups and the effect of age 
misrepor ting in the censu s (Yener , 1969 ) biases the 
e st imates of SMAM upward ; however ,  the error would be at 
most half a year . Because the error i s  a systematic one 
d ue to stable features of the under lying data , these SMAM 
est imate s can be used as a sat i sfactory ind icator of 
t rends . Data from surveys of mar ried women that ask the 
ag e at wh ich the women were f i r s t  mar r ied were not used 
to est imate aver age age of f irst  mar riage . Recall error 
is present in data of thi s type , and there is a selection 
f actor (only women already mar r ied are interviewed ) that 
ser iously biases the est imate downward .  Ne ither of these 
forms of er ror ex ists i n  the censu s-type data to which 
the Haj nal method wa s appl ied . 

Figure 9 i l lustrates the lagged effect on proportions 
mar r ied of new cohor ts coming along with higher or lowe r 
mean ages of f i rst mar r iage .  The inverse relationship 
holds for both downward and upward movements of the 
SMAM. I t  can safely be pred icted , therefore , that the 
continuing increase in the SMAM for the cohor t enter ing 
mar r i ageable ages in 1970-75 will  cause a fur ther 
decrease in the i ndex of ma rr iage in 1975-80 . 

One cons istent upward pressure on the mar r iage index 
dur ing the ent i r e  per iod from 19 3 5  to 1975  was a decline 
in widowhood . This force is  now largely spent , because 
widowhood within the main reproduct ive years has falle n  
to near neglig i ble levels . In 1935 , 3 9  percent of women 
at the end of the reproductive per iod ( age 50 ) had bee n 
w idowed without remarrying ; i n  1975 , this propor tion was 
down to 12  pe rcent . The ma i n  cause of thi s  change ha s 
been the r i sing expectat ion of l ife of husbands . 

A good way to measure the effect of chang ing widowhood 
o n  the i ndex of propor t ions marr ied , em .  i s  to calculate 
an analagou s index for widowhood , Cw by subst ituting 
values of � for � i n  the def inition of Cm, wher e 
� i s  the proport ion widowed . These calculations yield 
the following results : 

Cm (propor t ions mar r ied ) 
Cw ( propor t ions widowed ) 

1935-40 

. 74 7  
. 0 4 7  

19 5 5-60 

. 79 3  
. 020 

19 70-75 

. 74 0  
. 01 2 
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M E AN AGE O F  F I R ST MAR R I AG E  FOR COH O R TS 
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FIGURE 9 National Mean Ag e of Fi rst  Mar r iage for Cohort s  
and Cur rent I ndex o f  Proport ion Marr ied <em> , 1935-7 5 : 
Tu r key 

Note : For each point , the date � i s  shown . As an 
example , the point labeled 1955  plots the value of em 
for 1955-60 against the value of SMAM for the cohor t 
enter ing marr iageable ages 19 50-19 5 5 .  

When the index o f  propor t ions mar r ied was r i s i ng from 
1 9 35-40 to 1955-60 , the ma in factor responsible was 
declining widowhood (wh ich accounts for more than hal f  
the change ) , not a declining age o f  mar r iage although 
mar r i age was occur ing earlier . Dur ing thi s  per iod , 
i r regularit ies of the age and sex structure were work ing 
themselves out , and economic cond it ions in ag r iculture 
i mproved , lead ing to ear lier mar r iage . Nevertheless , 
the most important ind i rect influence on fertility wa s 
the reduct ion of death rates , because it reduced 
w idowhood among women . 
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FERTILITY BY DIVISIONS OF THE POPULATION , 1945-6 8  

The history of the fertility plateau and the subsequent 
decline of fer til ity in Tur key can be enr iched by 
examining trends in subdivis ions of the population . Data 
for thi s purpose are not as abundant nor as tractable by 
r obust methods of est imat ion as the nat ional data , so the 
same deg ree of precision cannot be claimed for divis iona l 
a s for national est imates . Never theless , the broad 
outl ines that can be documented are suffic iently unusua l 
when compared with the demographic history of other 
countr ies to const itute a valuable add ition to 
i nformat ion about Tur key . 

Divis ions of the Population 

The classic method of defining subpopulations in censuses 
is by the administrative divisions of the country . Wh i le 
subdivisions along soc ioeconomic d imensions would probably 
be more illuminating for the analysis of fertility 
d i fferentials and changes , census and survey reports 
typically do not exploit thi s  potential . However ,  a 
modest soc ioeconomic d imens ion can be introduced by 
mak i ng an urban-rural dist inction . The number of 
d ivisions that can be def ined i s  limited by the sample 
s i ze of the surveys that are used at certain points i n  
t he estimat ion process .  The s ix divis ions f inally 
demarcated , three urban and three rural , are shown i n  
F igure 10 . 

The c ities of Istanbul and I zmir were combined in a 
single divis ion in orde r to create a sample s i ze large 
e nough for est imating the mortality parameters that are 
used for indirect estimat ion . Stud ies of fertil ity a t  
t he leve l o f  ind ividual c ities , conducted in 1966-67 by 
the Tur k ish Demog raph ic Surveys , show that Ankara had 
s ubstant ially higher fertility than either I stanbul or 
I zmi r , wh ich were s imilar to each other ( Tur key , School 
of Publ ic Health , 1970 ) . Because the robustness of 
divisional estimates i s  increased by aggregation , 
cons iderable use i s  made below of a three-division 
urban-rura l grouping in wh ich the rank order is ( 1 )  
I stanbul and I zmir c i t ies , ( 2 )  other urban (populations 
of 10 , 000  and over ) , and ( 3 )  rural (populat ions unde r 
1 0 , 0 0 0 ) . 

For the divis ional est imates of fertility ,  census 
informat ion at a provincial rural-urban level was 
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D I V ISIONS 

Urban ( 1 0,000+1 

1 Istanbul and l zmir  
2 Other West 
3 Central and East 

4 3 

Rural ( < 1 0,0001 

4 West 
5 Central 
6 Eest 

FIGURE 10 Urban-Rural and Regional Divis ions of Tur key 

aggregated into s ix divisions (combined for some purposes 
into three divisions ) for the s ix censuses from 1945 to 
1 9 7 0 . Table 9 presents a summary of population s i ze and 
g rowth by divisions , wh ich i s  based on these agg regations . 
The results of the agg regations are g iven in full deta i l 
i n  Appendix E (Table E- 1 ) . The other key element in the 
p rocedure for indirect estimat ion of fertility is 
information on infant and early chi ldhood mortality by 
d ivis ions , which i s  drawn f rom estimates descr ibed in 
Chapter 3 .  

Est imating Crude B i rth Rates 

The crude birth rate has been est imated using a method 
that depends upon an age d istr ibut ion from a single 
census and child mortality for the period immediately 
preceding the census ( U . N . , 1967 ) . The f i rst step in the 
.ethod i s  to choose a model life table on the basis of 
the child mortality information . Tabulated stable 
populations based on the selected life table are the n 
u sed to look up the birth rate assoc iated with a 
population proportion under age 10 . Thi s  is an eff ic ien t 
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TABLE 9 Populat ion S i ze and Growth by S ix Division s ,  
1 9 4 5-70 : Tur key 

Census 

Popu l a t ion 

Un i t  1 9 4 5  19 50 1 9 5 5  1 9 6 0  1 9 6 5  1970 

Pa r t  A.  Popu lat ion S i ze ( i n  m i l l ions) 

Na t ional 18 . 8  20 . 9  2 4 . 1  27 . 8  3 1 . 4  3 5 . 6 
Ur ba n  

I s tanbul- I zm i r  1 . 0 6  1 . 21 1 . 57 1 . 8 3  2 . 1 5 2 .  7 7  
Other We s t  . 93 1 . 0 8 1 . 45 2 . 16 2 . 78 3 . 7 4 
Cen t r a l  and Ea st 1 . 4 5  1 . 6 1 2 . 3 7  3 . 28 4 . 41 6 . 21 

Subtotal 3 . 4 4 3 . 90 5 . 39 7 . 27 9 . 34 1 2 . 7 2  
Ru r a l  

We st 6 . 2 2  6 . 6 8  7 . 2 4 7 . 7 6 8 . 17 8 . 2 8 
Cen t r a l  5 . 47 6 . 12 6 . 67 7 . 39 7 . 99 8 . 26 
Ea st 3 . 6 6  4 . 2 5 4 . 7 7 5 . 3 4 5 . 8 9  6 . 3 3  

Subtotal 1 5 . 3 5  17 . 0 5 1 8 . 6 8 20 . 4 9  2 2 . 0 5  2 2 . 87 

Pa r t B .  Pe rcentage o f  Tota l  Popu lat ion 

Urban 

Is tanbu l- I zm i r  5 . 6  5 . 8  6 . 5  6 . 6  6 . 9  7 . 8  
Other Wes t  5 . 0  5 . 1  6 . 0  7 . 8  8 . 9  10 . 5  

Cent r a l  and Ea st 7 . 7  7 . 7  9 . 9  11 . 8  14 . 0  17 . 4  
Subtotal 1 8 . 3  18 . 6  2 2 . 4 26 . 2  29 . 8  3 5 . 7  

Ru r a l  
We st 3 3 . 1 3 1 . 9  30 . 1  2 8 . 0  26 . 0  2 3 . 3 

Cent r a l  2 9 . 1  2 9 . 2  2 7 . 7  26 . 6  2 5 . 5  23 . 2  
Ea st 1 9 . 5  20 . 3  1 9 . 8  19 . 2  18 . 8  17 . 8 

Subtota l 81 . 7  8 1 . 4  7 7 . 6  7 3 . 8  70 . 2  6 4 . 3  

To ta l  100 . 0  100 . 0  100 . 0  100 . 0  100 . 0  100 . 0  

and only tr ivially biased method for making reverse 
p roj ect ions over a short per iod of time . Tur k ish 
mor tal ity has a strongly deviant age pattern ( see Chapte r 
3 )  which imparts a sl ight downward bias to the birth rate 
est imated by thi s  method . 

The propor t ion of the populat ion under age 10 i s  used , 
rather  than some other index of the age d i str ibution , 
because age misrepor ting under age 10 causes over- and 
under statements at d ifferent ages , wh ich are largely 
offsett ing . Using age 5 as the upper l imit would g ive 
proport ions that were too low . Data on porpor tions unde r 
age 10 are taken from Append ix E ,  Table E-1 . Infant 
mor tality estimates for approx imately three years befor e 
each census are the estimates made below in the chapter 
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on mortality ( see Table 20 for rural and 2 3  for urban) • 

A small amount of extrapolation of the mortali ty ser ies 
before 1945 and after 1967 was necessary to provide 
appropriately dated mortali ty assumptions for the 
earliest and latest censuses ( 19 4 5  and 197 0 , 
respectively ) . 

The c rude birth rate was then estimated for per iods 
centered at five-year intervals , approximately 194 3 ,  
1 9 4 8 , • • • 1968 . To emphas i ze that these are est imates 
of the birth rate for a per iod of t ime before the censu s 
date , which cannot be dated preci sely ,  and to avoid 
having to make any assumptions about the special 
c ircumstances of the 1940-45 World War per iod , the 
init ial ser ies of est imates of the birth rate wer e  
t reated as preliminary . Pairs  o f  estimates for 
successive per iods were then averaged . For example , th e 
e st imates for about 1940-45 (centered on 194 3 )  and for 
194 5-50 (centered on 1948 ) were averaged to obtain a n 
estimate corresponding approximately with the census of 
1945 , which is exact year 1945 . 8 .  Thus , a ser ies of 
c rude birth rates by d ivisions was produced for the 
census years 19 4 5 , 1950 , • • •  196 5 ,  followed by an 
e st imate for 1968 that i s  dependent on the single census 
of 1970 . 

Table 10 presents ,  as an example , the computat ions for 
Istanbul and I zmi r . A summary of the results for all 
d ivisions is shown in Table 11 , together with a 
population-weighted mean for the nation . The nationa l 
means are not expected to agree exactly with crude bi r th 
rates estimated earlier by multiple reverse proj ect ion 
( Table 2 ) , because a d ifferent procedure is involved . 

A possible source of error i n  making the divisional 
e st imates of births i s  the effect of migration on the 
divisional age structures . The c r i t ical index of ag e 
s t r ucture used for indirect estimation i s  the proport ion 
under age 10 , denoted as C ( lO ) . I f  the proport ions 
m ig rating above and below age 10 are s imilar , the amount 
of e r ror is limited . Although migration is age-selective 
i n f avor of young adults in the working ages , it also 
inc ludes children under age 10 as par t  of family 
m igrat ion , which tends to limit changes in the index 
C ( lO ) due to migration . A study of the net balance of 
u r banward migration in Turkey shows that 30 percent of 
the total populat ion of mig rants from 1955 to 1965  wa s 
u nder age 10 (Tekce , 197 4 ) . Thi s  is somewhat below the 
C ( lO ) value for the rural population ( 3 2  percent) , and 
a bove that for the urban population ( 2 4  percent) . 
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TABLE 1 0  Est imat ion of Cr ude Bi r th Ra te for I stanbul 
and I zmi r ,  1945-68 : Turkey 

Census Informat ion a Infant Mortal it:z: Prel iminary Pi nal CBR 
CBR 

Ex act C !lO) Exact lqO 
Date of Date of (Both Date of (Per 
Censusb Female Male Es t imateb Sexes) (Per 100 0 )  Est i��ate 1000)  

1 9 4 5 . 8  . 14 6 4 . 13 6 3  1 9 4 3 . 0c . 16 6  1 7 . 4 2  1 9 4 5  1 8 . 7  

1 9 50 . 8  . 16 5 7  . 1 576 19 4 8 . 0  . 15 2  19 . 9 2  1 9 50 21 . 0  

1 9 55 . 8  . 18 96 . 16 98 1 9 5 3 . 0  . 13 8  2 2 . 1 4  1 9 5 5  22. 5 

1960 . 8  . 19 7 7  . 17 7 2  1 9 5 8 . 0  . 12 3  2 2 . 7 9  1960 22.9  

1 9 6 5 . 8  . 200 5 . 18 3 7 19 6 3 . 0  . 11 0  2 3 . 0 6  1 9 6 5  2 2 . 8  

1 9 70 . 8  . 20 14 . 18 24 1 9 6 8 . oc . 0 96 2 2 . 6 2  1 9 6 8  2 2 . 6d 

8From Append ix E, Table E-1 .  
beecimals ind icate the exact date o f  the census o r  est imate to the nearest 

one-tenth yea r .  FO r  example , the 1965 and 1970 censuses i n  TUrkey were 
conducted on 24 October and 25 October , respectively . The dates 19 4 3 . 0 , 

1 9 4 8 . 0 , etc . refer to the beg inning of each ind icated year .  
CEx trapolated from nearest date . 
dFor all dates except 1 9 6 8 , est imates are based on informat ion from two 

censuse s .  The est imate for 1968 depends on the census of 1970 only . 

Mig rat ion ha s l i ttle effect on est imates of the crude 
b i rth rate for the rural populat ion , because the amount 
of migrat ion is small relat ive to the total base 
populat ion . However , migrat ion does produce some upward 
bias in est imates of the urban crude bi rth rate . 

Another possible source of error i s  var iat ions in age 
misreport ing from census to census which could upset the 
c hoice of C ( lO ) as a good measure of population structure . 
Because of these source s  of error , one must be wary i n  
d rawing conclus ions beyond noting the main d ifferent ials 
and trends . 

TABLE 1 1  
194 5-68 : 

Approxiute 
Da te of 
Es t i mate 

1 9 4 5  
1 9 50 
1 9 5 5  
1 9 6 0  
1 9 6 5  
1 9 6 8  

Estimated Crude Bi r th Ra tes by s ix Div i s ions , 
(per thousand populat ion)  : Tur key 

Urban Rural 

I s tanbul Other Ce n t r a l  
and I zmir We s t  a n d  Ea s t  We st Ce n t r a l  Ea s t  

1 8 . 7  2 6 . 0  3 2 . 8  3 9 . 2 5 6 . 5  5 6 . 0  
2 1 . 0  2 8 . 5  3 5 . 0  4 0 . 6  5 5 . 5  5 7 . 4  
2 2 . 5 2 9 . 8  36 . 8  4 2 . 2 5 5 . 0  5 9 . 8  
2 2 . 9  2 9 . 7  3 7 . 5  4 1 . 0  5 1 . 4  5 8 . 2 
2 2 . 8  2 8 . 9  3 7 . 0  3 8 . 5  4 8 . 9  56 . 2  
2 2 . 6  2 8 . 7  36 . 4  3 7 . 1  4 7 . 8  5 5 . 3  

4Popu l a t ion-we ighted mean o f  the sepa r a te d i v i s ional e s t i ma t e s .  

Na t ional• 

4 5 . 2  
46 . 2  
4 6 . 7  
4 4 . 6  
4 2 . 3 
4 0 . 7  
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The Tur k ish Demog raph ic Survey provide s  some 
i ndependent estimates of urban and rural birth rates for 
196 6-67 . When the TDS estimates for I stanbul and I zmi r 
i n  that year are combined , they g ive an est imated CBR of 
24 . 3  births per thousand ( Tur key , School of Publ ic 
Health , 1970 ) . This is slightly h igher than the est imate 
of 2 2 . 7  per thousand for approximately the same date , 
i nterpolated from Table 1 1 .  The TDS estimate of the 
rural bi rth rate i s  43 . 9  per thousand for a slightly 
d i fferent definition of rural , lower than the combined 
rural estimate of 4 6 . 5  interpolated for the same dat e 
f rom Table 1 1 .  Thu s ,  the spread of birth rates between 
the d ivisions of the country is somewhat larger when 
estimated by the procedures used here than by those of 
the Tur k ish Demog raphic Survey . These differences , whi l e  
not very g reat , underline the importance o f  accepting 
only the broad outlines of results rather than the i r  
spec i f ic details , espec ially where errors o f  this 
magni tude could upset conclus ions . 

Var ious Fertility and Mar r iage Indexes 

Once crude birth rates are known by divisions , the same 
procedures used to der ive the var ious nat ional fertil ity 
and marr iage indexes may be applied to divis ional data . 
The princ ipal add it ional data requ irements for these 
calcu lations are propor tions of women mar r ied by age and 
standard distribut ions for marital fertility ,  both shown 
in Table 12 . The mar ital fertility schedules in Figur e 
1 1  show the characteristic d i fferences between a rural 
population using relatively little fertil ity control and 
urban populations exerc ising g reater control . 

The add itional measures of fertility and mar r iag e 
s hown in Figure 12 and Table 1 3  r eveal that urban-rural 
diffe rentials have per sisted in Tur key for some time , 
probably going further back in h istory than can be 
measured with ava i lable data . There appear s to have bee n 
some nar rowing over the per iod covered here , due to both 
a s l ight r ise in urban fert i l ity and a decl ine in rura l 
fer t i l ity . Th is r ise in urban fertility s ince 1945  is a 
genui ne find ing J i t  i s  not a stat istical art ifac t 
connected with the def initions of rural and urban . 
Dur i ng thi s  per iod the urban populat ion ' s  age of f i r s t 
mar r iage and the prevalence of widowhood fel l .  In 
add it ion , strong streams of migrat ion to the cities o f 
more people with rural or igins probably tended to ra i se 
the average leve l of urban fer t i l i ty ( see Table 14 ) . 
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TABLE 12 Propor t ions Ma r r ied Females by Divis ions of 
the Populat ion , 1945-68 and Standard Mar i t al Fer t i l ity 
Schedule : Tu r key 

llqe Group 

I s tanbul and I z m i r 

1 5 - 1 9  

2 0 - 2 4  
2 5- 2 9  

30-3 4 

3 5- 3 9  
40-4 4 

4 5- 4 9  

Othe r U r ba n  

1 5 - 1 9  

2 0 - 2 4  
2 5- 2 9  

3 0 - 3 4  

3 5- 3 9  
4 0 - 4 4  

4 5- 4 9  

Ru r a l  

1 5- 19 

20-24 
2 5- 2 9  

3 0 - 3 4  

3 5- 3 9  
4 0 - 4 4  

4 5- 4 9  

Propo r t ions Ma r r ied 

. 14 3  

. 5 0 3  

. 6 80 

. 7 7 8  

• 7 80 
. 7 3 3  

. 6 6 2  

. 1 9 9  

. 7 28 

. 8 8 4  

. 9 13 

. 8 86 

. 8 20 

• 7 38 

. 2 7 7  

. 8 16 

. 9 26 

. 9 20 

. 9 0 6  

. 8 39 

. 7 7 3  

. 1 8 6  

. 57 0  

. 7 40 

. 79 4  

. 80 3  

. 7 7 9  

. 6 4 2  

. 2 41 

. 7 57 

. 8 86 

. 9 1 4  

. 8 9 5  

. 8 4 0  

. 7 6 9  

. 3 36 

. 8 4 9  

. 9 28 

. 9 21 

. 9 16 

. 86 0  

. 80 5  

1 9 5 5  

. 2 3 2  

. 6 4 7  

• 7 8 5 
. 8 30 

. 8 1 4  

. 7 97 

. 7 30 

• 30 5 
. 78 1  

. 8 87 

. 9 1 5  

. 90 3  

. 86 1  

. 80 0  

. 4 2 5 
. 8 76 

. 9 29 

. 9 2 2  

. 9 24 

. 88 1  

. 8 38 

1960 

• 201 
. 6 6 1  

. 8 1 9  

. 8 57 

. 8 50 

. 8 1 6  

. 7 7 1 

. 2 76 

. 79 1  

. 9 1 0  
. 9 28 

. 9 1 8 
. 8 7 6  

. 8 29 

. 360 

. 86 7  

. 9 59 

. 9 59 

. 9 47 

. 9 04 

. 8 7 3  

1 9 6 5  

. 19 2  
. 6 5 3  

. 8 4 3  

. 8 8 1  

. 8 6 9  

. 8 3 4  

. 7 7 5  

. 2 38 

. 7 76 

. 9 16 

. 9 3 9  

. 9 26 

. 8 9 1  

. 8 3 7 

. 2 9 4  

. 86 4  

. 9 58 

. 96 6  

. 9 5 3 

. 9 17 

. 8 79 

. 20 1  
. 6 6 0  

. 8 40 

. 8 9 2  

. 8 79 

. 84 8  

• 7 80 

. 2 3 2 
• 76 3 

. 9 1 3 

. 94 0  

. 9 3 2  

. 8 9 7  

. 8 46 

. 2 7 9  

. 8 4 8  

. 9 53 

. 96 4  

. 9 54 

. 9 2 2  

. 8 86 

Ma r i ta l  
Pl! r t i l ityC 
(percent ) 

17 . 1  

30 . 5  

25- 4 

15 . 8  

8 . 4  
2 . 2  

. 5  

21 . 6  
2 9 . 3  

2 2 . 1 

12 . 8  

9 . 6  
3 . 9  

. 7  

19 . 6  

2 3 . 6  

20 . 4  

17 . 7  

13 . 2  
4 . 6  

1 . 0  

aw i th the except ion o f  I s tanbul and I z mi r ,  for which separate census data 
a r e  ava i lable , est i ma t e s  for 1 9 4 5  and 1 9 50 a r e  ba sed on the assumpt ion tha t 
propor t ions ma r r i ed changed in e ach age g r o up in e ach d i vi s ion froa 19 4 5  to 
1955 i n  t h e  same propor t ions a s  t h e y  changed i n  the nat ional populat ion . 

bsa sed on i n terpo l a t ion be twee n 1 96 5  and 1 9 7 0 . 

CFrom 1 9 6 3  Na t ional Popu l a t ion S u r ve y . 

A by-product of the fertility estimates by divisions 
o f  the populat ion i s  informat ion on the number of annual 
births . I n  19 45 , 9 0  percent of births in Turkey were 
r u ral � by 1968 , the propor tion was 7 5  percent . The 
quantity of rural births is no longer increasing and wi l l  
a lmost certainly decline , whi le that of urban births is 
on the increase . Further increases in urban bi rths are 
f irmly ind icated by the under lying demog raphic structure 
and trends . 
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AGE 

FIGURE 11 Distr ibut ion of Mar ital Fertil ity by Age , from 
1963 National Populat ion Survey : Turkey 

Fer t i lity by Province 

A str ik ing character i st ic of soc ial and economic data for 
Turkey is the large s i ze of the d ifferentials by province . 
There are 67 administrative provinces ,  and a g reat deal 
of information is compi led on thi s  basis . The spatial 
d istr ibution of character istics blurs the possibly more 
important rural-urban differences but is nevertheless 
valuable when used in conj unction with other data . 

By util i z ing spec ial tabulat ions of the 1965  census , 
i t  i s  poss ible to est imate fertil ity by province for a 
reference date around 196 0 .  Information on place of 
b i rth for the population under age 10 was used to 
assemble the data by province of birth , thus controll ing 
for the effect of migration on ind irect estimates of 
births . The crude birth rate can then be estimated by 
province accord ing to the following equat ion : 

P ( 0-9 ) /10
L

0 • YearlY B irths 
Mid-per iod Populat ion P (Tot ) 

whe r e  P ( 0-9 ) refers to the population under age 10 born 
i n  the province and surviving at the t ime of the 1965  

Copyr igh t  ©  Na t iona l  Academy  o f  Sc iences .  A l l  r i gh ts  rese rved .
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Fertility Measures and Mar r iage Indexes , 
Tur key 

1 975  

census enumerat ion . Th is populat ion of survivors is  
divided by the person-year s lived in a su itable 
l i fe-table between birth and age 10 using a rad ix of 
1 . 0 .  The resulting numerator is an est imate of averag e 
a nnual births for the province over the preced ing 10 
years . The denominator is the total populat ion 
e numerated in the province f ive years earl ier , in 196 0 .  

Total fer t i l ity rate s  can also be calculated by 
c hoosing standard age-spec i f ic fertility d istributions 
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TABLE 13 Fe r t i l i ty and Mar r i age Indexes by Divi sions , 
194 5-68 : Turkey 

Fe r t i l i t)! and Mo r t a l i t)! Indexes Fi r st Ma r r i age Indexes 

Propo r t ion 
B i r t hs S i ng l e  

Da te CB R  ( 0 0 0 s )  TFR Cm TMF ( 1 5- 1 9 )  SHAM a 

I s t a nbul- I z m i r  
1 9 4 5  1 8 . 7  20 2 . 41 . 5 58 4 . 32 . 8 51 2 2 . 4 
1 9 5 0  2 1 . 0  2 5  2 . 6 5  . 6 0 7  4 . 37 . 8 0 8  2 1 . 5  
1 9 5 5  2 2 . 5  3 5  2 . 9 1  . 6 57 4 . 4 3  • 7 6 1  2 0 . 8  

1 9 6 0  22 . 9  4 2  2 . 96 . 6 7 3  4 . 4 0 • 7 9 2  2 1 . 1  
1 9 6 5  2 2 . 8 4 9  3 . 0 4  . 6 81 4 . 4 6 . 8 0 4  2 1 . 0 
1 9 6 8  2 2 . 6  5 S  2 . 9 9  . 68 6  4 . 36 . 7 8 5  2 1 . 1  

Ot her Ur ban 
1 9 4 5  30 . 1  7 2  4 . 3 6 . 6 91 6 . 3 1 • 7 96 20 . 6  

1 9 5 0  3 2 . 4  8 7  4 . 3 1 • 7 1 1  6 . 06 • 7 5 4  20 . 1  

1 9 5 5  3 4 . 2  1 3 1  4 . 60 • 7 34 6 . 2 7 . 6 90 1 9 . 6  

1 9 6 0  3 4 . 4  1 8 7  4 . 7 2  • 7 5 9  6 . 39 . 7 1 9  1 9 . 9  

1 9 6 5 3 3 . 9  2 4 3  4 . 7 8  • 7 31 6 . 5 4  • 7 59 2 0 . 2  

1 9 6 8  3 3 . 5 2 8 1  4 . 70 . 7 26 6 . 4 7 . 7 7 2  20 . 5  

Ru r a l  
1 9 4 5  4 9 . 4  7 58 6 . 9 9  . 7 6 5  9 . 1 4 . 7 1 8  1 9 . 5  
1 9 5 0  50 . 1  8 5 5  6 . 8 4 • 7 8 7  8 . 6 9 . 6 59 1 8 . 9  
1 9 5 5  5 1 . 3  9 57 6 . 8 6  . 8 1 4  8 . 4 3  . 5 68 1 8 . 5  
1 9 6 0  4 9 . 2  1 0 0 9  6 . 8 2  . 8 16 8 . 36 . 6 3 5  1 8 . 9  
1 9 6 5  4 7 . 0  1 0 3 6  6 .  7 8  . 80 5  8 . 4 2  • 7 0 3  1 9 . 5  

1 9 6 8  4 5 . 9  1 0 2 8  6 .  7 3  • 7 9 7  8 . 4 4 . 7 36 1 9 . 8  

8SMAM re fer s to the coho r t  pa s s i ng  age 1 5  dur i ng  the f i ve yea r s  preced i ng 
the date show n .  Est ima tes of SHAM have an upward b i a s  of up to one-half year 
( s ee text for fur ther d i sc u s s ion) • 

based on TDS data and following the procedures described 
above for est imat ing divisional and national total 
ferti lity .  The results are shown in Figure 13 . 

For the product ion of these est imates mortality 
a ssumpt ions in terms of 10Lo from the Turk ish 
Demograph ic Survey for 1966-67 were accepted . They refer 
to f i ve reg ions and separately to I stanbul , I zmi r , and 
Ankara c ities . They were scaled so that the computed 
national bi rth rate would equal an estimate of the 196 0 
nat ional birth rate of 4 5  births per thousand populat ion . 
These mortality assumpt ions by TDS reg ions do not capture 
the f iner deta i l  of province-by-province d i fferences in 
chi ld mortality . The sensitivity of estimates of births 
to e r ror in the mortal ity assumptions can be j udged by 
mak ing the extreme assumption of western Turk ish 
mor tal i ty for the east of the country . In that event , 
the estimate of the total ferti l i ty rate for Hakkar i 
province in the southeast corner of Turkey would be 
reduced from 10 . 6  to 9 . 5  children per woman indicating 
r ather l imited sensitivity .  
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TABLE 14 Components of ur ban Populat ion Growth , 
1945- 7 0 : Turkey 

( Thousand s )  

1 9 4 5- 1 9 50 - 1 9 5 5- 1960- 1965- Total 
Component 1950 1 9 5 5  1960 19 65 1970 (mi l l i on s )  

To t a l  Increase 459 1 , 4 9 1  1 , 88 2  2 , 0 7 2  3 , 381 9 . 3  

B i r th s  5 1 0  6 9 5  9 8 8  1 ,  3 0 3  1 , 6 80 5 . 2  
De a t h s  -329 -374 -454 -527 -600 -2 . 3  

Na tu r a l  i nc rease 181 321 534 776 1 , 0 80 2 . 9  

Reclass i f ica t ion so 210 330 390 650 1 . 6  

M i gr a t io n  2 28 960 1 , 0 1 8 906 1 , 6 51 4 . 8  
I n t e r na t iona l 14 56 54 - 1 21 -201 -0 . 2  

I n ter nal 214 904 964 1 , 0 27 1 , 8 5 2  s . o  

Annual Pe rcentage 
Growth Rate 2 . 5 6 . 5  6 . 0  5 . 0  6 . 2  

No t e :  Th i s  table i s  based on Te kce ' s  ( 1 9 7 4 )  chap ter on the coaponents of 
u r ban popu lat ion g rowth f rom 1935 to 197 0 .  The most problema t ic e s t iaates 
are the al locat ions of internat ional m i g r a t ion to the u r ba n  or r u r a l  
popu l a t ion s .  FOr 194 5-60 , Te kce d i v ided i n t e r na t ional m i g r a t ion i nto u r ba n  
a nd r u r a l  destinat ions on t h e  bas i s  of i n format ion a bo u t  resettlement 
locat ions in Tur key for immigrant Tu r k s ;  for 1960-7 5 ,  she used repor ts of the 
wor ker rec r u i tment services to d i v ide into u r ba n  and r u r a l  or i g i n s .  

Te kce ' s  est imates of t h e  components o f  u r ban g rowth are revised here by 
u s i ng b i r th rates from the present repor t .  Her death rate is the TDS 
est imate for 1966-67 ( l l  per thou sand ) extended backwa rd in t ime by l i near 
i nterpolat ion to an assumed value of 18 per thou sand dur i ng  194 5-50 . The 
assumed dec l ine in the death rate was less steep in u r ban than rural Turkey ,  
con s i s tent w i th the est imates i n  Figure 4 .  The net ba lance o f  i nter nal 
r u r a l-to-ur ban m i g r a t ion i s  an u n known i n  the ove r a l l  balance equa t ion for 
e ach per i od  and i s  there fore est imated as a r e s i d u a l .  Er ror s i n  other 
components a f fect the i nternal m i g r a t ion est imate . 

Var iat ions in age mi sreport ing , child mortality within 
reg ions of the TDS , and census coverage between 1960 and 
1 965  are all poss ible sources of error in provinc ial 
est imates . Nevertheless , the broad tendenc ies of the 
r e sults by prov ince are probably valid and are a valuable 
complement to othe r social data at the provincial level , 
s uch as infant mor tal ity ( see Table 2 4 ) . 

Fer t i l ity by Soc ial Class  

Although a class i f icat ion of the whole populat ion by 
socioeconomic groups is not feasible , some information i s  
a vai lable about d ifferences along this d imens ion . Us i ng 
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F IGURE 13 TOtal Fertility Rate• by Province , 1960 s Turkey 
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mother ' s  educat ion as an approx imate index of soc ia l 
c lass , Timur ( 1974 ) est imated fertil ity d i fferentials 
from the 1 9 6 8  Hacettepe Survey (Table 1 5 ) . These data 
s uggest , although they do not prove conc lus ively , that 
re lat ive expans ion of the s i ze of the lower soc ioeconomi c  
g roups in the c it ies does tend to raise fertility overal1 . 
Such a s imple interpretat ion of the increase in urban 
fertility ,  however ,  would miss complex factors that lie 
outs ide the scope of the present work . I t  rema ins to be 
expla ined , for example , how u rban fertil ity could cease 
to increase when the proport ions of rural-or ig i n ,  
lower-class populat ion in the c it ies has apparently 
continued to increase . 

For the rural areas , Timur ' s  data show very l i ttle 
different ial in fertil ity by soc ial class when class i s  
measured by educat ion of mothers . While this rules out a 
s imple nume r ic connect ion between rural fert ility trend s 

TABLE 15 B i r ths by Ed ucat ion of Mother , Standard i zed by 
Dur a t ion of Mar r iage , from the 1968 Hacettepe surve y :  
Tu r key 

Educat ional 
At ta i nment 

Th ree Largest Other 
C i t ies  C i t ies Town 

Pa r t  A .  lllmber of Ch i ldren Ever Born per Ma r r i ed Women Under Age 4 5  

I l l i terate 4 . 1  3 . 8  
Some school ing 2 . 5  3 . 1  
Pr i mary ( 5  yea r s )  2 . 6  2 . 7  
Secondary (8 years )  1 . 9  2 . 9  

Total 2 . 7  3 . 2  

Pa r t  B .  Proport ionate Distr i bu tion (percentage s )  

Il l iterate 
Some schooling 
Pr ima ry ( 5  yea r s )  
Secondary ( 8  years )  

Total 

2 0  

2 3  

3 3  
2 4  

100 

aToo few cases to make an estimate.  

Source : Timur ( 1 9 7 4 ) . 

5 1  

1 8  

2 6  

5 

100 

4 . 3  
3 . 1  
2 . 6  

a 

3 . 8  

6 1 

1 5  
2 1  
a 

100 

4 . 3 
3 . 8 
3 . 2  

a 

4 . 2  

8 3  
8 
9 

a 

100 
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and rural class structure at d i fferent dates , 
i nves t igat ion of fer t i l ity d i fferent i als and trends by 
d i fferent rural social groups may nevertheless be a 
p rofi table l ine of inqu iry (ezbay ,  1978 ) . Th i s  subj ec t ,  
however ,  l ies , beyond the scope o f  the present wor k . 
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J Mortality 

NATIONAL INFANT AND EARLY CHILDHOOD MORTALITY , 194 5-7 5 

When trend s  of infant and early childhood mortality 
cannot be est imated accurately from vital reg i stration 
data , wh ich is the s ituat ion in Tur key , a common approac h 
i s  ind irect est imat ion . Number s  of births in the past 
and the survival status of those ch ildren log icallY imply 
measures of past infant and early childhood mortality 
levels . An indirect estimat ion procedure is developed to 
handle the Turk ish data and used to estimate past 
trends . The results are then checked for segments of th e 
entire per iod 1945-75 by compar ison with other types of 
est imates . Life table informat ion on the age pattern of 
mortal i ty below age 5 is also presented . 

Strategy of Est imation 

I n fant and ear ly chi ldhood mortality are estimated in 
Tur key by ind irect methods because death registration 
d ata are incomplete and defective ( see Chapter 1 ) . 
Mi roslav Macura ( 1975a and b )  has developed an indirec t 
method of est imating trends that uses the birth-survival 
h i stor ies contained in the pregnancy history material of 
nat ional sample surveys . Th is method , descr ibed in 
detail in Append ix B, was appl ied to the birth-surviva l 
h istor ies collected by the 1968 Hacettepe Survey , which 
is the only nat ional survey that provides tabulations of 
t he type requ ired . 

The t rend revealed by the bir th-survival history 
method was then checked at var ious dates by a second 
method of ind irect est imat ion orig inally developed by 
Wi lliam Brass ( 1 9 6 8 ) . The Brass method , as modified by 
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5 7  

James Trussell ( 19 7 5 ) , uses information from a survey or 
census about the proportions of children born alive who 
have d ied up to the time of the survey or census . The 
information on births and �eaths is cross-class if ied by 
the ages of the women bear ing these childten . A second 
variant of the method cross-classifies the information by 
the duration of marr iage of the women . In both instances , 
the information about par ity and child survival is 
suff icient to make robust est imates of child mortality 
that refer to dates several years before the survey or 
census .  For Turkey , two surveys and two censuses contain 
the type of data needed to make these national point-in­
t ime estimates of child mortality . 

Finally , the Tur k ish Demograph ic Survey provides an 
e stimate of infant and early childhood mortality for one 
year , 1966-6 7 , based on d irect enumeration of the death 
events . This estimate is useful as another check point 
for the national trend of chi ldhood mortality . 

Both the Macura and Brass methods of ind irect 
estimation utilize model life tables in the ir procedures . 
Although general measures of child mortal ity ,  such as 
those expressed by the proport ion dying by age 2 < �o> , 
are not highly sensit ive to the choice of a standard 
family of models for the estimation procedure , prec is ion 
is increased when this choice is based on d irect 
informat ion about the age pattern of childhood mortality .  
The l ife-table index most often referenced in the analys i s  
of child mortal ity is the infant mortality rate , lqo .  
Estimation o f  this part icular index , a s  contrasted wit h 
2qo , is more sensitive to the choice of the model 
family .  I t  is useful , therefore , to beg in by presenting 
informat ion that j ustifies the selection of the •East • 
family of model life tables for the Turkish case .  Once 
sat isf ied on this point , it is permissible to refer to 
infant mortality rates as a shorthand descript ion of the 
general level of infant and early childhood mortal ity . 

Age Pattern of Mortality 

Data of adequate quality on deaths by age and sex are 
avai lable from two dual-record systems in Turkey :  the 
nat ionwide Turkish Demograph ic Survey (TDS) of 1966-67 
and a 1976 rural health proj ect in Yozgat province . 
Addit ional data based on health service records are 
avai lable from two rural areas :  Etimesgut and Cubuk . 
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The TDS data were used to construc t  a nat ional life 
t able for 1966-6 7 . Th i s  involved a preliminary 
adjustment of the data to take account of the dual-recor d 
omiss ion r ate . The TDS data make i t  possible to est imate 
omiss ions separately for births , deaths under age 1 ,  and 
deaths at h igher ages . The l i fe table , shown in Table 
16 , was constructed from the or ig inal TDS data after 
i nclud ing this adj ustment for omi s s ions . 

Anothe r nat ional l i fe table for 1966-67 , apparently 
based on the same data , i s  ava i lable f rom the State 
I nst itute of Statist ics ( S . I . S . ) ( Turkey , State Inst itut e 
of Stat i s t ics , 1971 ) . However ,  s i nce the methods used to 
adj ust the data are not explained , i t  i s  not poss ible to 
evaluate this table fully .  The s . I . S .  stat istics on 
infant mortality are the same as  those in Table 16 , bu t 
the mor tal i ty rates at h igher ages are all lower . 
Apparently S . I . S .  d id not use the TDS omission rate to 
adj ust deaths above age 1 ,  with the result that the 
S . I . S .  tables g ive sl ightly highe r  est imates of the 
expectat ion of l i fe at bi rth : 1 . 0 years h igher for males 
and 1 . 4 year s  higher  for fema les . 

The age pattern of mortality in Tur key up to age s , as 
shown in Table 16 , was compa red with the four Coale-Demeny 
( 19 6 6 )  reg ional families of mode ls ( see g lossary ) . Thi s  

wa s done by selecting a model leve l from each fami ly that 
exactly matches the infant mor tal i ty rate of the Turk ish 
table . Figure 14  shows the four mode l levels that match 
the Turk ish data on propor t ion of births surviving to age 
1 ( Q 1) . Each of the fou r models pred icts a proport ion 
s u rviving to age 5 C Q 5 ) ,  wh ich is then compared with 
t he Tur k i sh l i fe-table value . As shown , the •East • 
fam i ly g ives the best representat ion of the Tur k i s h  
c h i ldhood age pattern , with •west • being second best . 

Furthe r tests were ca r r ied out by mak ing the same 
compa r i sons by sex , by rural-urban subd ivis ion of the 
nat iona l populat ion , and us ing the data from the three 
a rea stud ies ment ioned above . The results are shown in 
Table 17 . Up to age 5 the nat iona l l i fe tables agree 
most c losely with the •East • models . The Yozgat life 
table i s  a lso based on a dual-record system with a sampl e 
s i ze s imilar to that of the TDS ( 50 , 000  persons ) . The 
Et imesgut and Cubu k life tables are lea st s imilar to the 
• East • models , but even for them the •East • models are 
the best ava ilable representat ion . The choice of •East • 
impl ic itly accepts the •East • pattern of heavy mor tality 
unde r age 1 as compared with the next higher  ages of 
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ear ly chi ldhood . More informat ion concern ing the nat ional 
age pattern of deaths below age 1 and between age 1 and 5 
i s  not available . 

Est imates Der ived from Birth-Survival H i stor ies 

The Macura method for estimat ing trends in child 
mortality from birth-survival h i stor ies uses informat ion 
on the date of each birth , survival status of each 
l ive-born ch ild at the t ime of the survey , and the date 
of death of each child who d ied before the survey . 
Impl ic it in this informat ion i s  a h i story of the ch ild 
survival trends . The mothers alive at the time of the 
survey are accepted as a representative sample of mothers  
having ch i ldren and exper iencing child mortal ity in the 
past . The procedure i s  to select model life tables that 
could account for the levels of survivorship found at the 
t ime of the survey in the d ifferent birth cohor ts of 
chi ldren reported by the mothers . ( See Append ix B for a 
more detailed explanat ion of the procedure . )  

To inspect the consistency of results going back i n  
t ime f rom the 1968 survey to 1945 , the procedures were 
applied separately to six subd ivis ions of the population 
and then aggregated to obta in the nat ional results shown 
in Table 18 . ( The d ivisional est imates , which are useful 
for other purposes ,  are presented later . )  When the data 
are di saggregated to the divis ional level , there i s  
suff ic ient consistency among them t o  j ustify accept ing 
the nat ional trend est imate s as a valid independent 
ser ies for chi ldhood mortality . The ir or ig in in a s ing le 
set of data ( the 1968  survey ) that g ives est imate s for 
d i fferent dates all by the same method increases the i r  
credibility for trend analysis . Nevertheless , data 
e r rors and biases due to unfulfilled assumpt ions are 
possibilities , and these are elaborated in Append ix B .  
I t  i s  useful , therefore , to have add it ional evidence 
against wh ich to check the results g iven by this method . 

Est imates Der ived by the Brass-Trussell Method 

The est imat ion of child mortality from informat ion 
collected in a census or survey on children ever born 
(CEB ) and children surviving (CS ) was f i r st developed by 
Brass ( 196 8 ) , who calculated a table of mult ipl iers for 
convert ing stat istics on the propor t ion dead among CEB 
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TABLE 16 Na t i on a l  Li fe Ta ble ,  Based on On e Ye ar o f  Da ta Centered on Fe br uary 1 9 6 7 : Tu r key 

q ( x )  m ( x )  
Ag e ( x )  ( 1 , 0 0 0 )  d ( x )  ( 1 , 0 0 0 ) 1 ( X ) L ( X )  p ( X )  T ( x )  e ( x )  Ag e ( x )  

Fem a l e s  
0 14 3 . 8  14 , 3 80 15 9 . 6 1 0 0 , 0 0 0  9 0 , 0 71 . 8 . 8 3 9 1 4 a 5 , 4 8 2 , 5 8 8 . 2  5 4 . 8 2 6 0 
1 5 6 . 7  4 , 8 5 3 14 . 7 8 5 , 6 20 3 2 9 , 4 9 3 . 9  . 9 57 4 6 b 5 , 3 9 2 , 5 1 0 . 4  6 2 . 9 8 2  1 0\ 

0 
5 10 . 5  8 4 6  2 . 1  8 0 , 7 6 7  4 0 1 , 7 2 2 . 1  . 9 9 0 8 3  5 ,  0 6  3 ,  0 1 6 .  4 6 2 . 6 87 5 

1 0 7 . 9  6 2 8  1 . 6  7 9 , 9 2 2 3 98 , 0 37 . 5  . 9 90 8 4  4 , 6 6 1 , 2 9 4 . 3  5 8 . 3 2 3  1 0 
1 5 10 . 5  8 3 0  2 . 1  7 9 , 29 3 3 9 4 , 3 9 1 . 4 . 9 87 9 8  4 , 26 3 , 2 5 6 . 8  5 3 . 7 6 6  1 5 
20 1 3 . 6  1 , 0 66 2 . 7  7 8 , 4 6 3 3 89 , 6 50 . 2 . 9 8 5 3 8  3 , 8 68 , 8 6 5 . 5  4 9 . 3 1 8  2 0  
2 5  1 5 . 7  1 , 2 12 3 . 2  7 7 , 39 7  3 8 3 , 9 5 3 . 1  . 98 3 56 3 , 4 7 9 , 2 1 5 . 3  4 4 . 9 5 3  2 5  
30 17 . 2  1 , 3 1 2 3 . 5  7 6 , 184 3 7 7 , 6 4 2 . 1 • 9 80 99 3 , 0 9 5 , 2 6 2 . 2  4 0 . 6 29 3 0  
3 5 2 0 . 8  1 , 5 6 0  4 . 2  7 4 , 8 7 2  3 7 0 , 4 6 2 . 0  . 977 1 2  2 , 7 17 , 6 2 0 . 1  3 6 . 2 9 7  3 5  
4 0  2 5 . 0  1 , 8 30 5 . 1  7 3 , 3 1 2  3 61 , 9 8 7 . 5  . 9 68 7 4  2 , 3 47 , 1 5 8 . 1  3 2. 0 1 6  4 0 

4 5 3 7 . 7  2 , 6 9 7  7 . 7  7 1,4 8 3  3 5 0 , 67 1 . 3  . 95707 1 , 98 5 , 17 0 . 7  2 7 . 7 7 1  4 5  
50 4 8 . 3 3 , 3 2 5 9 . 9  6 8,7 8 6  3 3 5 , 6 17 . 4  • 93670 1 , 6 34 , 4 99 . 4  2 3 . 7 6 2  5 0 
5 5 7 9 . 0  5 , 17 3  1 6 . 5  6 5 , 4 6 1  3 14 , 37 2 . 5 . 910 3 4  1 , 298 , 8 8 2 . 0  1 9 . 8 4 2 5 5  
6 0  10 1 . 2  6 , 10 2  2 1 . 3  6 0 , 2 8 8  2 86 , 1 8 5 . 3  . 8 74 6 2  984 , 5 0 9 . 5 1 6 . 3 30 6 0  
6 5  15 2 . 3  8 , 2 5 1  3 3 . 0  5 4 , 18 6  2 5 1 , 3 0 4 . 4  . 794 8 0  698 , 3 24 . 2  1 2 . 8 87 6 5 
70 2 67 . 7  12 , 2 9 5  6 1 . 8  4 5 , 9 3 5  19 8 , 9 4 0 . 8  . 6 96 1 0  4 4 8 , 0 19 . 8 9 . 7 5 3  7 0 
7 5  3 5 3 . 4  1 1 , 8 8 9  8 5 . 9  3 3 ,6 4 1  13 8 , 4 8 1 . 8  . 4 4 4 0 2C 2 4 9 , 0 7 8 . 9  7 . 4 0 4  7 5  

8 0  1 , 000 . 0  2 1 , 7 5 2  196 . 7  2 1 , 7 5 2  1 10 , 59 7 . 2  . o  1 10 , 5 9 7 . 2  5 . 0 84 8 0  
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Males 
0 16 2. 0 16 1 200 18 3 . 1 100 , 0 00 8 8 , 4 98 . 0  . 8 19784 5 , 14 8 , 866 . 6  51 . 4 89 0 
1 61 . 3  5 , 13 9  16 . 0  8 3 , 800 3 21 , 3 91 . 0  . 9 5327b 5 , 0 60 , 3 68 . 6  60 . 386 1 
5 13 . 1  1 , 0 28 2 . 6  7 8 , 661  390 , 7 33 . 8  • 9 8926 4 , 73 8 , 97 7 . 5 60 . 246 5 

10 8 . 4  6 51 1 . 7  7 7 , 6  33 3 86 , 5 36 . 3  . 9 9110 4 , 3 48 , 243 . 8  56 . 010 10 
1 5  9 . 4  7 26 1 . 9  76 , 982 383 , 09 5 . 0  . 98669 3 , 961 , 70 7 . 5  51 . 463 15 
20 17 . 2  1 , 313  3 . 5  7 6 , 256 3 77 , 9 97 . 9  . 98 329 3 , 5 78 , 612 . 5  46 . 9 29 20 
25 16 . 2  1 , 213 3 . 3  74 , 94 3  371 , 68 2 . 8  . 98253 3,  200 , 6 14 . 7  4 2 . 7 07 25 
3 0  18 . 9  1 , 384 3 . 8  7 3 , 7 30 365 , 190 . 4  . 9 7944 2 , 8 28 , 9 31 . 9  3 8 . 369 30 
3 5  22 . 4  1 , 6 19 4 . 5  7 2 , 346 357 , 681 . 8  . 97330 2 , 46 3 , 741 . 4  3 4 . 055 3 5  
40 31 . 1  2 , 200 6 . 3  70 , 7 27 3 48 , 13 3 . 2 . 9 5819 2 , 10 6 , 0 59 .  7 2 9 . 7 77 40  
4 5  5 2 . 8  3 , 6 21 10 . 9  6 8 , 5 2 7  3 3 3 , 57 9 . 5  . 94472 1 , 757 , 9 26 . 4  2 5 . 653  45  
so 57 . 8  3 ,  7 54 11. 9 64 , 9 0 5  315 , 140 . 7  . 9 2600 1 , 4 24 , 3 46 . 9  21 . 9 45 so 
55 9 1 . 1  5 , 5 7 4  19 . 1  6 1 , 151 291 , 8 21 . 6  . 8 8191 1 , 10 9 , 206 . 2  18 . 139 55 
60 14 7 . 7  8 , 21 1  31 . 9  5 5 , 5 78 257 , 3 60 . 5  . 8 3849 817 , 3 84 . 6  14 . 7 0 7  6 0  
6 5 17 7 . 7  8 , 4 15 3 9 . 0  4 7 , 367 215 , 795 . 3  • 76674 560 , 0 24 . 2  1 1 . 8 2 3  6 5  0\ 
70 3 0 0 . 9  1 1 , 7 20 70 . 8  3 8 , 9 51 16 5 , 4 58 . 4  • 6 4415 2 4 4 , 2 28 . 8 8 . 8 37 70 .... 

7 5  4 34 . 5  1 1 , 8 31 1 11 . 0  27 , 232 106 , 5 80 . 7  . 40 381c 17 8 , 7 7 0 . 4 6 . 5 65  7 5 
8 0  1 , 000 . 0  15 , 400 213 . 3  15 , 400 72 , 18 9 . 7  . o  72 , 18 9 . 7  4 . 6 8 8  80  

ap ( Bi r t h) .  
bp ( 0-4 )  • 

CT ( 80 ) /T ( 7 5 ) .  

Source : Ba sed on data from the 1966-6 7 TU r k i sh Demographi c  Sur ve y .  
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FIGURE 14 Survivor s from a Cohor t of 100 , 00 0  Female 
B i rths ( Qx ) •  Four Reg ional Models with same Values for 
Q 1 for Demog raph ic Survey Est imates , 1966-6 7 : Turkey 

r eported by women in age g roups 1 5-19 , 20-24 , 2 5-2 9 , 
etc . , into est imates of the probabi lity of dying befor e 
reaching certain exact chi ldhood ages . I n  conventional 
terminology D ( i )  denotes the proport ion dead of CEB i n 
s uccessive f ive-year age g roups , with i•l ind icating the 
age g roup 15-19 , i=2  the age g roup 20-24 , etc . In 
e f fec t ,  the Brass mult ipliers convert D ( i ) values into 
est imates of q ( x ) , where q ( x )  • 1 - l ( x ) ,  the probability 
o f  dying between birth and exact age x .  

Brass found that the relat ionship between correspond i n g  
p a i r s  of D ( i )  and q (x )  is  pr imar i ly influenced by 
fer t i l ity patterns and , in  particular , by the age a t  
onset o f  childbearing . Therefore , the appropriate value 
of a conver s ion multiplier depend s on the value of 
P ( l ) /P ( 2 ) --a good ind icator of ear ly fertility 
cond it ions--where P ( i )  i s  the average par ity observed 
among women belong ing to age g roup i .  Brass evaluated 
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TABLE 17 Ag e Pa tter ns of Ea r ly Ch i ldhood MOrtal ity in 

Tu r k ish Life Tables and in the " Eas t "  and "West"  
Fa mi l ies of Mode l Li fe Ta ble s :  Tur key 

Da ta Source 
and Populat ion 

TDS ( 1966-6 7 ) 

Na t ional fema l e s  
Na t ional ma l e s  
Ru r a l ,  both sexes 
U r ba n ,  both sexes 

Yozgat ( 1 9 76 ) 

Femal es 
Males 

Et imesgut 
Bo th sexe s ,  1 9 6 7 - 6 8  
Bo t h  sexe s ,  1 9 7 1 - 7 7  

Cu buk ( 1 9 7 7 )  

Bo th sexes 

Obse r ved Propo r t ion 
S u r v i v i ng Up to 

Age 1 

. 8 56 

. 8 38 

. 8 3 2 

. 88 7  

. 8 6 2  
. 860 

. 8 6 5  

. 9 0 4  

. 8 6 8  

Age 5 

. 8 0 8  
. 787 

. 7 7 3  
. 8 58 

. 8 1 8  
. 8 3 1  

. 8 40 

. 8 8 9  

. 8 4 4 

Propo r t ion S u r v i v i ng 
Up to Ag e 5 Pred icted by 

• Ea st • •we s t •  
Mod e l s  Mod e l s  

. 80 1  • 7 71 

. 7 8 8  . 76 4  

. 7 73 . 7 49 
. 8 5 2  . 8 3 5  

. 8 1 0  • 7 87 
. 8 1 8  . 79 9  

. 8 21 • 7 99 

. 876 . 86 3  

. 8 25 . 8 0 4  

No t e :  Da ta a r e  presented for both sexes comb i ned wheneve r the number of 

cases is too sma l l  to suppo r t  separate est imates for each sex . 

the appropr iate multiplier s by model ing fertility 
s chedules a s  third-degree polynomials . Later , Sullivan 
( 19 7 2 ) computed another set of multipliers by using 
r egression techniques applied to data obtained from 
observed fertility schedu les . More recently ,  Trusse l l  
( 19 7 5 )  created a third set by the same means but using 

data generated from the mode l ferti lity schedules 
developed by Coale and Trussell ( 1974 ) . Of the three 
sets , the Sullivan and Trussell multiplier s are easier to 
apply . The Trussell multipliers were used in this report . 

Nat ional data for Brass-type estimates are avai lable 
f rom four sources : the 1963  survey of the Ministry of 
Health , the initial interviews in 196 5  and 1966 of the 
Turk i sh Demographic Survey , and the censuses of 1970 and 
19 7 5 .  Although appropr iate data were collected i n  the 
1968  and 1973 Hacettepe surveys , they are not ava i lable . 
The age model was used for all four sources ,  because only 
o ne ( the 1963  survey ) contains data suitable for the 
marr iage-duration method of est imat ion . Since the 196 3 
s urvey does not include i nformat ion on the total number 
o f  women but only the number of mar r ied women in each ag e 
g roup , data on mar i tal status from the censuses of 1960  
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TABLE 18 Nat ional I n fant Mor tal i ty Rate , 1945-70 : TUr key 

Infant Mortal i ty Regrouped by Infant 
Exac t Rate c

1
q

0
) Intercensal Mor tal ity Rate 

Re ference Date4 (Both Sexes )  Periods (lqO ) 

1 9 4 5  2 7 4  1 9 4 5- 5 0  260 
1 9 4 7  2 7 0  19 50- 5 5  2 3 3  
1 9 4 9  2 5 5  1 9 5 5-60 2 0 3  
u n  2 4 5  1 9 60- 6 5  1 7 6  
u n  2 3 5  1 9 6 5-70 15l b 

19 5 5  2 24 

" �  2 1 2  
1 9 5 9  199 

1 9 6 1  1 8 9  
196 3 n 8  
1 9 6 5  1 6 9  

196 7 156 

•Exact reference dates are used for point- i n-t ime dating of 
estimate s .  They refer t o  the exact beg inning o f  the year i f  n o  deciaal 
d ig i ts are shown. 

bEx trapolated for second half of per iod. 

Source : The single-date estimates are the result  of applying the Macura 
b ir th-survival method to the 1 9 6 8  Hacettepe survey data. The f ive-year 
estimates are averages for intercensal per iods ,  from October of each 
census year to the next ,  matched to the dates of the multiple rever se 
projections shown in Table 2 .  

and 1 9 6 5  were used to f i l l  th i s  gap in the basic data . 
Because the age model was used for data from all four 
sources ,  comparabil ity of the est imation method i s  
a s sured . 

The Brass method provides an estimate of the chi ld 
mor tal ity exper ience of women of successively h ighe r 
age s .  Reliable est imates a r e  usually obtained from women 
aged 20-24 , 25-29 , and 30-34 . The results are expressed 
i n  terms of the infant mortality rate for each age group , 
us ing •East •  models . When the infant mortality rate i s  
f alling ,  the estimates from women 25-29 should be higher 
than those from the younger women aged 20-24 . The Tur k i s h  
estimates , presented in Table 19 , d o  not have this 
pattern , instead , data from women 25-29 yield lower 
e st imates of chi ld mortal ity than those f rom women 
20-24 . Thi s  pattern hold s true in all four sources . 
Estimates from women aged 30-34 fall into no regular 
pattern . 

F inding lower est imates of infant mortality associated 
with women of higher age s  is log ically acceptable only i f  
the trend o f  infant mortality is upward . However ,  the 
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TABLE 1 9  Es t imates o f  the Na t ional I nfant Mor tality 

Rate Based on Repor ts of Mother s  at Di fferent Ages , Pour 
sources : TUr key ( Infant Deaths per Thousand B i r ths) 

Source of Da ta 

1963 survey 
1965-66 TDS 
1970 census 
1975 census 

Age of Mothers  Giving Repor ts 

20-24 2 5-29  30-34 

211 20 6 174 
189 170 164 
154 14 4 159 
130 128 139 

Mean for 
Ages 20-29a 

20 8 
180 
U 9  
129 

Reference 
Year 

1960 
1963 
1967 
1972 

•Round ing of the numbers that are averaged makes the means appear to 
contain small errors when they do not . 

overall level of the Turkish estimates from each source 
declines with t ime . Hence , some form of systematic data 
error is present . There are var ious possible 
explanations . 

One theory starts with the observat ion that women who 
have had none of the i r  children d ie have more l iving 
child ren than other women of their  same age and fertility . 
A tendency toward female age exaggeration in prec isely 
the age ranges u sed for Brass-type est imates is noted 
elsewhere ( see Appendix C on age misreporting ) . Thus , i t 
i s  l i kely that the women wi th fewer (or no) ch i ld deaths , 
and hence more surviving chi ldren will be perceived a s  
being older and w i l l  b e  misrepor ted accord ingly . Such 
select ive transfer of women to higher age groups raises 
the i nfant mor tal ity rate est imated from the 20-24 age 
group relat ive to that est imated from the 25-2 9  age group . 

Another poss i ble explanat ion i s  based on the fact that 
women of low soc ioeconomic status not only exper ience 
h igher child mor tal ity than women of h igher status but 
they also marry ear lier . Therefore ,  the women assoc iated 
with h igh mortali ty are a greater propor tion of the 
mothers  i n  the 20-24 age group than in the next h ighe r 
age g roup . Most Turk ish women have marr ied by their  
early 20s , so thi s  type of selectivity cannot be very 
s trong in the age g roup 20-24 , but to the extent that it 
does exist  i t  contr ibutes to the puzzling reversal in the 
est imates . 
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B ecause of these systematic errors in the data , an 
average of the est imates for the 2 0-24  and 2 5-2 9 ag e 
groups i s  a stronger est imate of the leve l of childhood 
mortal i ty than any one of the three avai lable estimates 
taken a lone . Mortal ity informat ion provided by the � n 
aged 3 0-34 wa s not included because the data errors 
appear to be less systematic from one source to the next . 

The Brass-type est imates refer to an average of 
exper ience for a number of years  preced ing the survey 
date . The date on wh ich this exper ience centers is 
calcu lated and come s to 3 . 1  or 3 . 2  year s  before the 
survey for the est imates made here ( averaged over two age 
groups of women ) .  For example , the last Turk ish census 
was taken in October 197 5 :  the child mor tal ity estimate 
based on thi s  censu s refe r s  to a per iod centered on 
m id-1 9 7 2 . 

The est imates of chi ldhood mor tal ity ( based on the age 

1 94 5  1 950 1 955 1 960 

EXACT YEARS 

A Age Modol 
M Merri-Ouration Model 
T TOS Life Table 

1 965 1 970 

A 
• 

FIGURE 1 5  Ear ly Chi ldhood Mor tality Expressed in  Terms 
of Infant Mortality Rate , 1945-75  ( per thousand ) : Tur key 

Source : Tables 18  and 1 9 .  
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model )  are shown i n  Table 19  and plotted i n  Figure 1 5  
together with the trend est imates der ived from the 
birth-survival hi stor ies . TWo points are plotted from 
the 1963  survey , both dated early 1960 ; the h igher 
estimate is based on the Brass-Trussell age model and i s  
comparable i n  terms of method of est imation with the 
other points shown as A .  However ,  the bas ic data for th e 
1960  est imate were incomplete as expla ined earlier in 
thi s  section . Fortunately , the 1963 national population 
survey contains data with which to bypass the problem . 
Tabulations were made of CEB and children who have d ied 
(CD) by the duration of mar r i age of women in the national 
sample . A var iant of the Brass-Sullivan-Trussell method 
applies a marr i age duration model to the data to reach an 
est imate of the infant mortality rate . The result i s  
shown by the point M plotted i n  Figure 1 5 .  Whi le this 
estimate i s  not comparable in method to the other point s 
A , i t  i s  soundly based on a s ing le sample of women ( not 
mixed with census data ) , and may be interpreted as a 
lower-limit estimate for 1960 . 

Finally , the f igure shows a single life-table estimate 
T of infant mortality from the TDS . S ince this chart 
refers to mortality for both sexes combined , the infan t 
mortal ity rates for each sex <1� in Table 16 ) are 
combined according to a sex ratio at birth of 105 male s 
per 100 females . The resulting infant mor tality rate of 
153 per thousand i s  dated 1967 . 2  ( the midpoint of the 
enumeration per iod ) . 

Juxtaposing all these single-date estimates with the 
trend estimates strong ly conf irms the results of the 
Macura method of birth-survival h istor ies for the per iod 
from 196 0  to 1968 . These favorable results create a 
presumption , although not complete assurance , that trend 
estimates for earlier dates der ived by the same bi rth­
survival method are also reliable . Going back as far as 
19 4 5  from 1968 , the number of women old enough in 196 8 to 
g ive reports d iminishe s ,  because the upper age limit for 
the survey was 4 5  year s of age . S ince these older women 
were having their  f irst chi ldren at the early dates 
around 194 5 ,  and first-order children have higher r i sk s 
of death than second and higher order children , the 
infant mortality experience reported by them is probably 
h igher than for all children born during that ear ly 
per i od . Thi s  could exert an upward bias on est imates a t  
very early dates . No attempt was made to carry the trend 
back further than 194 5 .  
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Use o f  the Est imates i n  Mu ltiple Reverse Proj ection s 

The ch i ld mor tal i ty trend est imates are important 
assumpt ions under lying the multiple reverse projection 
method descr ibed in Chapter 2 .  S ince the projections are 
made by intercensal five-year per iods , the necessary 
e stimates are centered on exact between-census dates : 
19 3 8 . 3 ,  1943 . 3 ,  • • •  1973 . 3 .  For the per iod 194 5-70  the 
centered est imates were computed from the trend shown in 
Table 18 . For 1973 . 3 ,  an estimate of 126 was obtained by 
extrapolation of less than one year from the Brase­
Trussell estimate for 1972 . 7 ,  which was based on the 
c ensus of 197 5 .  For years  earlier than 194 5 ,  the 
assumpt ions for child mortality were der ived from 
e stimates of adult mor tal ity by a procedure explained 
below in the section on general mortali ty . 

I NFANT AND EARLY CHILDHOOD MORTALITY BY DIVISIONS , 1945-67 

The data and methods for examining d ifferentials and 
t rends i n  infant mortal i ty by d ivisions are the same as 
those used for the nat ional est imates . Since the data 
a re mainly from surveys , a lthough checked for same dates 
by censu s data , the mater ial is less satisfactory for any 
s ing le d ivision than for the nat ional estimates , due to 
the small numbers involved . In add ition some special 
problems of interpretat ion that do not affect nat ional 
estimate s ar ise in the case of divisional estimates . The 
s trategy of der iving d ivisional estimates , therefore , was 
to beg in with prel iminary est imates based on the birth­
s urvival h i story method . These results were then checked 
against trends est imated from independent data by the 
B rase-Trussell method . Finally , a number of adj ustments 
were made to handle the spec ial problema that affect only 
the d ivis ional estimates . 

Prel iminary Estimate s 

The estimates obtained by application of the birth­
survival history method are shown without adj ustment i n 
Table 20 . These est imates were compared with est imates 
der ived by the Brase-Trussell method for the dates 1960 , 
1 9 6 3 , and 1967  by using values of the bir th-survival 
est imates interpolated for the same dates . 
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TABLE 2 0  Estimates of I nfant MOrtal ity by Divisions , 
1 9 4 5-70 : Tur key 

Urban (pr e l iminary ) Ru r a l  

Exact 
Re fer e nc e  I stanbul Other Ce ntral 
Da te• and I zair West and East We st Centra l East 

1945 190 216 252 227 344 280 
1947 181 208 241 221 330 277 
1949 175 200 231 218 315 266 
19 51 164 194 221 209 297 261 
1953 158 187 20 9 20 5 278 254 
1955 149 180 201 200 258 245 
1957 140 172 191 194 2 30 2 36 
1959 130 163 180 190 208 228 
1961 124 157 169 186 191 222 
196 3 114 146 159 178 173 206 
1965 10 8  1 4 2  1 4 9  1 7 2  1 6 4  1 8 7  
1967 100 135 140 166 155 166 

Note r The urban est imates are prel iminar y ,  because they requ i r e  
adj ust .. nt as expl a i ned in the text and in Ta ble 23.  The ru ra l  
estimates are accepted as explained in the text . 

•see footnote a, Ta ble 18 . 

Source r Baaed on bir th-survival hi stor ies of 1968 Hacettepe surve y .  

The compar i son is  made after grouping the birth­
s urvival history est imates into the three urban-rural 
divisions shown in Table 2 1  and plotted in Figure 16 . 
W ithout except ion , the independent sources confirm the 
existence of substantial rural-urban d ifferentials . Th e  
downward trends are confirmed over a l l  segments o f  time 
except one , the 1960-6 3 per iod for Istanbul-I zmir . Ther e 
i s  no explanat ion for this  anomaly in the data other than 
the ever-present possibility of error affecting one of 
t he two data sources . The downward trend for Istanbul­
I zmir is firmly supported , however , by compar ing eithe r 
o f  the f irst two paired estimates ( 1960 or 1963)  with the 
paired estimates for 1967 , which are clearly lower . The 
s lope of the downward trend for Istanbul-Izmir is  left in  
some doubt . 

The independent estimates of 1963 for •other urban • 
and rural reflect a division between urban and rural at a 
population size of 2 , 00 0  instead of the 10 , 000 used in 
all the other data sources . This classif ication of 
rural , small-town populations as urban probably raises 
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TABLE 21 I nfant Mor tal i ty Ra tes by Divi s ions from Bir th-Su r vival H i stor ies ( BSH ) Compa red w i th 
Bra s s-Tru ssel l Estimates f rom Va r ious Sources , 1960 , 196 3 ,  196 7 : Tur key 

1960 

Divi s ion BSH 

I s tanbul and I z m i r  1 2 6  
Other Ur ban 16 8 
Ru r a l  20 2 
Na tiona lc 1 9 4  

S u r vey 
of 1 9 6 3  

1 2 2  
1 7 9  
21 7  
20 8 

aEx trapolated for f r ac t ion of year . 

1 9 6 3  

Da te of 
Est imate BSH 

1 9 60 . 4  
1960 . 3  
1960 . 2  
1960 . 1  

1 1 4  
1 5 4  
1 8 5  
1 7 8  

TDS 

1 2 8 
l7 5b 
1 8 4b 
180 

1 9 6 7  

Da te of Census 
Es t imate B SHa of 1970 

196 3 . 1 
1 9 6 3 . 3  
1 9 6 3 . 0  
196 3 . 1 

98  
135  
158 
1 5 1  

1 0 4  
14 1 
1 5 7  
14 9 

Da te of 
Es t ima te 

1 9 6 7 . 6  
1 9 6 7 . 7  
1 9 6 7 . 7  
1 9 6 7 . 7  

brhe TDS d iv i s ion between r u r a l  and u r ban i s  2 , 00 0  per son s ,  where a s  10 , 0 0 0  appl ies to al l othe r 
sources above . 

CNo te tha t  the da t i ng  of est imates by d ivi s ions var i e s .  The nat iona l e s t imates d if fer s l ightly 
from theoret ical ave r ages , wh ich are b i r t h-weighted mean s .  Est imates were made sepa rately for 
d iv i s ions and for the nat ional total .  

-..J 
0 
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BRAS$-TR USSELL AGE MODEL 

FIGURE 1 6  Compar i son of Infant Mortality Est imates from 
B irth-Survival Histor ies with Independent Brase-Trussell 
Estimates by Rural-Urban Divisions ( rates per thousand ) : 
Turkey 

both the rural estimate of infant mortal ity and the 
•othe r  urban • est imate . Thi s  could account for the 
leftward k ink in the rural curve , but not the r ightward 
kink in  the •other urban • curve . some error i s  evidently 
present in the data blu r r ing the broad conf irmat ion of  
trends . 

Addit ional estimates for all s ix d ivisions were tested 
by the same procedure , and the results are shown in 
F igure 17 . The effect of sampling error and other types 
of data error on estimates is bound to increase as 
smaller d ivis ions are demarcated . For example , the 
independent estimates for •other urban west• show an 
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FIGURE 17 Compar i son of Infant Mortal ity Estimates from 
B irth-Survival Histor ies with Independent Bras s-Trussell 
Est imates by Reg ions within Rural and Urban Divisions 
( rates per thousand ) : Turkey 

increase rather than a decl ine from 1960  to 1967 . This  
r a i ses a quest ion about the d irection of the trend J 
however , the cons istent confirmat ion of downward trend s 
i n  the other d ivis ions a rgues for accepting the downward 
trend for "other urban west " as well . In all other 
r espects , there is reasonable agreement among the 
est imates from the birth-survival hi stor ies and 
i ndependent sources . 

D ata with which to make independent tests of the 
trends ear lier than 1960 are not available . However , 
some value can be attached to the ear l ier estimates 
keeping in mind that d ivis ional est imates are inherentlY 
less robust than national ones ( sample size)  and there 
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rema in some issues o f  interpretation to be d i scusse d  
below . Furthermore , if the birth-survival histor ies are 
a reasonable bas i s  for sketching the main outlines of 
mortality trends dur ing the per iod for which they can be 
checked , they are likely to be valid for the ear lie r  
dates as well . 

Adj usting for Rural Births and Deaths Reported by Urban 
Mothers 

Measurement methods that look back in time from a survey 
carry with them the problem of allocating the births and 
deaths reported by mothers to the d ifferent d ivisions of 
the country . The mothers interviewed in 1968  are 
r epre sentat ive of mothers l iving in the d ivisions at that 
time ; however some births and deaths of their  children 
occur in d ifferent d ivisions i f  the mothers mig rate after 
chi ldbear ing starts . In add ition , some of the towns 
where the survey is conducted are urban at the time of 
the survey but were par t  of the rural d ivision at an 
earlier date . These two c ircumstances create 
possibilities for measurement error that are discussed 
below . Neither type of error affects national estimates , 
because both involve allocat ing information about infan t 
mortality between d ivisions , not its relevance to the 
country as a whole . 

The Hacettepe tabulations of 1968 assign births and 
survival histor ies to the rural and urban divisions 
according to the mothers • place of residence in 1968 . 
Tabulations for the independent Brase-Trussell estimate s 
are also made in the same way in all sources . Thus ,  for 
example , the Mini stry of Health ' s  survey in 196 3 
( providing Brase-Trussell estimates for 1960 ) is 
tabulated according to res idence in the rural and urba n  
d ivisions of 1963 . 

Errors Due to Migration of Mothers 

The f irst problem to take up , which applies equally to 
the birth-survival history method and the Brase-Trussel l 
method , i s  the effect of rural-to-urban migrat ion of 
.others . S ince the rural setting has higher infant 
mortality rates than the urban setting , the inclusion of 
rural birth-survival exper ience in the data for urban 
e st imates causes an upward error for the urban d ivision .  
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I t  i s  not clear whether omiss ion of this rural mortality 
exper i ence f rom the rural estimat ion procedure causes 
e r ror in the rural d ivision est imates as well.  If the 
misallocated informat ion refers to average rural 
exper ience , there will be no er ror in the rural estimate. 
I f there i s  a d ifference , the practical effect i s  likely 
to be t r ivial , because the number of misallocated rural 
births is so small relat ive to total rural births in 
Tur key . 

The l i kelihood of upward error in the urban est imates 
of infant mor tality rests on three cond itions that must 
a l l  be present : higher rural than urban mortality rates, 
rural-to-urban migrat ion by mother s , and pre-migration 
c h i ldbear ing .  All of these cond itions are fulfi lled in 
Turkey . I t  i s  necessary , therefore , to evaluate their 
importance in the Tur k ish sett ing dur ing the per iod of 
estimat ion . 

Some informat ion on this point comes from a 1966 
survey of women in Ankara city carr ied out by the 
Soc iology Department of Middle East Technical University 
under the di rect ion of David Goldberg . A well-designed 
r epresentat ive sample of 803  women was interviewed . The 
survey occur red only two years  pr ior to the 1968 survey 
t hat is the source of the bir th-survival h istor ies . The 
Ankara survey follows a decade of h igh rural-to-urban 
m igrat ion , about wh ich more is  sa id below . Adlakha 
( 1970 ) makes use of migrat ion informat ion in the survey 
to d ivide the births by rural and urban settings .  It is 
assumed that in most instances the mother d id not bring 
t he newborn child to the c i ty immed iately , so its 
survival exper ience dur ing infancy and early childhood is 
a ssumed to belong to the sett ing of i ts birth . 

Infant mortal ity rates are calculated in var ious ways , 
mak ing i t  possible to isolate clearly the er ror that 
occurs when rural births are included in the urban data . 

For s ix years immed iately preced ing the Ankara survey , 
8 . 5 percent of births were rural , lead ing to an infant 
mortality rate 5 . 0  percent h igher than the • true • urban 
rate of 109 per thousand births . For an earlier per le� , 
7 to 16  years preceding the survey ( 1950-59 ) , the err,:>r 
i s  g reater . Rural births were 27 . 3  percent of bir ths 
r eported for this per iod ,  and the infant mortal ity rate 
was 18 . 6  percent highe r than the • true •  urban rate of 13 3 
per thousand births . In the Ankara study , • urban• wa.s 
def ined as the entire urban sector , not l imited to Anlcara 
c i ty alone . 
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The higher degree o f  er ror for earl ier dates i s  no t 
i ntr insic to the est imation procedure but is due to a 
d i f ferent pattern of premig ration childbear ing at that 
t ime . As rural-to-urban migration picked up speed in 
Turkey ,  starting from modest levels in the 1940s ( see 
Table 1 4 )  some women who had already started their  
childbear ing migrated to the cities . Dur ing thi s  per iod , 
women typically followed or j oined the ir husbands in the 
c i ty .  I n  the 1960s , a new pattern was established 
wherein migrant women had all , or nearly all , of the i r  
children in the city after migrat ion . This change wa s 
s upported by a r ising age of mar r iage for rural women and 
by the existence of more possibilitie s  to marry • upward •  
t o  men who became established in ever increasing numbers 
i n  the cities . In addition , a second generat ion of 
• v i llage • men became ava ilable as boys migrated in their  
teens to the homes of relatives in  the cities and grew up 
t here . 

The Ankara study provides a standard by which to 
evaluate the error in  mortality rates due to the 
r ural-urban migrat ion of mothers . S ince migrat ion is the 
cause of the error , migration rates for women aged 1 5-3 9 
a r e  a good indicator of the relative importance of the 
est imation error in different parts of the urban 
population . Detailed migration estimates by age and sex 
for Turkish c ities are available for the decade 1955-6 5 , 
a per iod that closely precedes the 1968 Hacettepe survey 
(Tekce , 197 5 ) . The female mig ration rate for ages 15-3 9 
f or Ankara was 61 . 5  per thousand annually , one of the 
h ighest city rates in  Turkey , showing that the Ankar a  
s tandard represents estimation error due to migration a t  
ita extreme . The general rate , for all cities over 
1 0 , 000  population , was 25 . 9  per thousand . For 
Istanbul-Izmir and •other urban , •  the mig ration rate s 
were 2 4 . 2  and 26 . 4 ,  respectively . No further subdivision 
by urban reg ions was made . 

Undoubtedly the relat ionship between a migrat ion rate 
preceding a survey and the propor tions and dating of 
r ural births that are misallocated to the urban d ivis ion 
is complex . Nevertheless , the assumption of a reasonably 
d irect linkage is j ustified s ince the source and size of 
error are clearly tied to the proportion of women in the 
childbear ing ages who are migrants . On this bas i s ,  the 
Ankara standard of error was assumed to be applicable as 
an  adjustment factor , when mult iplied by the ratio of the 
d ivisional migration rates to the Ankara migration rate . 
These rat ios are shown below : 
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Istanbul- I zmir : L • 24 . 2/61 . 5  • . 39 3 
O ther urban � • 2 6 . 4/61 . 5  • . 429 

The standard (Ankara)  migration error s in the mortality 
estimates , dated accord ing to the per iod of birth and 
stated as proport ions of the • true •  infant mortality 
r a te ,  are as follows : 

Pe r iod of B i r th 
19 50- 59 
1 9 60-65 

Standard (Ankara) Error 
. 18 6  
. 0 50 

Since informat ion on the extent of pre-migration 
c h i ldbearing is  not ava ilable pr ior to the 1950s , it was 
assumed that the proport ionate error i s  the same for 
1 94 5-50 as immed iately thereafter . In order to indicate 
gradual changes in the extent of pre-migration 
c h i ldbearing over all the years for which adj ustments are 
needed ( 19 4 5-67 ) , the standard was interpolated and 
e xtended a short distance a t  each end , as follows : 

194 5 to 1 9 5 5  . 18 6  ( a s  estimated ) 
l inear decrease to : 

1 96 3  . 0 50 ( as estimated) 
linear decrease to : 

1 967 . 0 25 ( by assumption) 

An adj ustment mult ipl ier , �' for applicat ion to the 
preliminary urban mortal i ty rates was then calculated as 
follows : 

.!!! • 1/ [ 1+ (�) (.,!) ] 

For example , the mult ipl ier for I stanbul-Izmir in 194 5 
i s  1/ [ 1  + ( . 3 93 ) ( . 18 6 ) ] • . 9 32 . The preliminary infant 
mor tality rate of 190 per thousand i s  then adj usted by 
t h i s  mult ipl ier to 177 per thousand . The adj ustments for 
the urban divisions were car r ied out for all dates in the 
s ame way , after cons ider ing a second type of birth 
mi sallocat ion . 

Errors Due to Transfer of Communities from Rura l  to 

Urban Status 

Par t  of the urban sector in 1968  was s t i ll rural at 
earlier dates . Therefore , women resid ing in 1968  i n  
p laces that had transfer red from rural t o  urban statu:5 
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reported some births that were pre-transfer births . The 
proportion of urban births that are misclassif ied as 
rural births due to thi s  change in status increases as 
estimates are made for dates further back in time . The 
Ankara study does not ident ify error of this type because 
all the interviews were held in Ankara city ,  which had 
been an urban place at all the earlier dates . 

The rural places in 1945  that transfer red to the urba n  
sector by 1968 were listed and found to have a population 
of approximately . SO million in 1945  as compared with a n 
urban population of 3 . 4 4 million at that t ime .  The 
relationship between these two population sizes 
immed iately suggests that the allocat ion of rural births 
to the urban sector in 1945 by reports of women in 196 8  
i s not small .  Table 2 2  presents an approx imat ion o f  the 
error in  1945  made on the basi s  of some s imple and 
plausible assumptions . The column on the rural sector is 
included not out of necessity for the computations but to 
draw attent ion to the large s i ze of the rural sector in 
terms of births and deaths relative to the s i ze of the 
urban sector at that t ime . 

The e ffects of community transfers are evaluated for 
the urban sector as a whole , because records for Istanbu l 
and I zmi r to trace the transfer of rural communit ies into 
the urban sector and from there to annexation by expansion 
of the municipal boundar ies a re not available . The 
Istanbul-I zmir division i s  def ined by its munic ipa l 
boundaries at the different dates of the study . The 
results of the computation at 1945  show that the 
migration-ad j usted mortality rate for all urban areas 
must be adj usted add itionally for community transfers by 
a mult iplier as follows (Table 2 2 ) : 

( l ine 8 )  I ( line 5 )  • 193 I 213 • . 90 6 . 

S ince this cause of error approaches zero as the date of 
the est imate approaches the survey date , a l inear 
i nterpolation from . 90 6  to 1 . 000 from 1945 to 196 7 , 
respectively , was used to provide a multiplier for eac h 
date . These multipliers are shown in column t ,  Table 2 3 .  

Final Estimates 

The f inal adj ustment of the urban trends of infant 
mortality , cons ist ing of an adj ustment for both migration 
of mothers and transfers of communit ies , is shown in 
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TABLE 2 2  Ad j ustment o f  ur ban I nfant Mo r tal i ty Rate for 
Transfer of Ru ral Commun i t ies to Urban Sector , 19 4 5 : TUrke 

S ituat ion in 194 5 Rural Orl 111 

Actual s ituat ion in 19 4 5  

1 .  Populat ion (mill ions) 15 . 3 5  ; . 44 
2 .  Crude b i r th rate (per thousand ) 4 9 . 4  2 4  . 6 
3 .  Births ( thousands) 7 58 . 3 9l . s  

As seen from 1968 
4 .  B i r ths ( thousands) 7 3 3 . 6  llf . 2 
5 .  Migrat ion-adj usted infant 

mor tal ity rate (per thousand ) 287 213 
6 .  Deaths up to age 1 ( thousands)  210 . 5  2� . 8  

Ac tual mor talit� in 19 4 5  
7 .  De ath s up to age 1 ( thousands) 217 . 6  17 . 7  
8 .  Infant mortality rate (per thousand ) 287 193 

Li ne 1 :  From Ta ble 9 . 

Li ne 2 :  The birth rates are population-we ighted means calculated for rural 
and urban from Table 1 1 .  The birth rates themselves are est:laated 
u t i l i z ing infant mortal ity as a parameter . A trial value fo1: 

urban i nfant mortality was computed in the format of the pre&ent 
table , followed by revision of the crude birth rate and a second 
t r i a l .  This process of successive approximation was repeated 
unt i l  mutually cons i stent adj usted mortality rates (Table 23) and 
crude birth rates (Table 1 1 )  were reached . The convergence was 
rap id because the crude bi r th rate is est imated with a second 
independent paramete r ,  C ( lO ) , wh ich has a strong e ffect on the 
f inal est imate of the crude birth rate. 

Line 3 :  ( 1 ) x ( 2 ) . 

Li ne 4 :  Re flects transfer of rural births from rural to urban, 
.5  X 4 9 . 4  • 24 , 7 ,  

Li ne 5 :  The rural mor tal i ty rate does not require adj ustment . The urban 
mortality rate comes from the or ig inal unadjusted mortality rates 
adj usted for migrat ion as explained in the text . The 
migrat ion-adj usted urban mortality rate used here is the 
birth-weighted mean of the urban divis ional mor tality rates. 

Line 6 :  ( 4 )  x ( 5 ) . 
Li ne 7 :  Re flects transfer of misallocated rural deaths from urban to 

rural,  24 . 7  x . 28 7  • 7 . 1 .  
Line 8 :  ( 7 ) / ( 3 ) . 

Table 2 3 . As explained above , the rural est imates do not 
requ i re adj ustment , so they are the same as  those in the 
r u ral columns of Table 20 . 

The general pattern of d ifferent ials and trends across 
divisions , shown in Figure 18 , may be accepted as val id , 
but there should be skept ic ism about speci f ic values at 
par t icular dates . The picture is one of much h ighe r  
r ural than u rban infant mortality at the ear l iest dates . 
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TABLE 23 Urban I nfant Mor ta l i ty Rates Ad j usted for 
Report ing E r ror Due to Migrat ion of Mothers and 
Transfer s  of Commun i t ies f rom Ru ral to ur ban , 1945- 6 7 : Turkey 

Exact 
Ref erence Adjustments Istanbul Other Ur ban Urban Central 
Da te a s t and I zmir We st and Ea st 

1 9 4 5  . 186  . 90 6  160 181  211 
1947 . 186 . 9 15 154 176 204 
1949 . 186 . 9 23 151 171  197 
1 9 51 . 186 . 9 32  142  167  191 
1 9 5 3  . 186 . !1 40 138  16 3 182  
1 9 5 5  . 186 . 949 132 158 177 
1 9 57 . 1 5 2  . 9 57 126 155 17 2 
1959 . 118 . 966 120 150 166 
1961 . 0 84 . 9 74  117  14 8 159  
196 3 . 050 . 983  1 10 141 153 
1965 . 0 38 . 991 10 5 13 8 14 5 
1967 . 0 25 1 . 000 99 134 139 

!. •  . 3 93 !. • . 42 9  !. •  . 4 29 

No te :  The multipl ier is r M • ( 1/ (1 + !.S ) )  x t ,  where s i s the standard , 
r i s  the ratio for the division to the standard , and t is the adj ustment 
for community transfer s from rural to urban . See text for details and an 
example of the calculations . 

&See note a , Table 18 . 

The rural mortal ity rates are spread across a large range 
with espec ially h igh mortality rates in the central par t 
o f  Turkey . Est imates for the eastern rural area , which 
i ncludes the southeast , are not the h ighest even thoug h 
s oc ial ind icators consistently rank this  rural reg ion 
lowest in Turkey dur ing the per iod evaluated here . The 
r ate of decline of mortality rates , however ,  is most 
r apid in the central reg ion . By the 1960s , rural 
d ifferentials essent ially d isappear across all three 
reg ions . This equali zation , however , is not accomplished 
by reaching what would be cons idered • 1ow• levels of 
infant mor tality in  all d ivisions , because even levels on 
t he order of 160 per thousand ( the combined rural 
estimate in 1967 ) certai nly must be regarded as stil l 
h ig h .  Small d i fferences among the rural reg ions and 
rearrangements of rank order at the end of the per iod ar e 
not s ignificant , because the strength of the data cannot 
support prec ise measurement . The general rural pattern , 
a nd the convergence of rural trends by the mid-1960s , are 
acceptable findings . 
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FIGURE 18 Infant Mortality Rates by Divisions , 1945-67 : 
Tu rkey 

Urban mortali ty rates declined more slowly than the 
rural one s and there was little change in the urban 
d ifferent ials across reg ions . Infants and young children 
continued to survive in 1967  more successfully i f  born 
a nd reared in a metropol itan c i ty than in rural or less 
urban communities , j ust as was true two decades earlier . 
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Infant Mortality by Province 

The 1970 census was tabulated and published by province . 
I t included the •Brass questions , •  wh ich are used to 
estimate infant mortality by the Brase-Trussell method .  
Since the census volumes also present the data separately 
for the rural and urban populations , a rather finely 
drawn picture can be produced of infant mortality at the 
provinc ial leve l .  Var iation in age misstatement and 
completeness of repor ting for children born who d ied 
following birth are sources of error . A map of the 
results ( Figure 1 9 )  and the more detai led presentation 
for rural and urban separately (Table 24 ) provide 
unusual and valuable mater ial for use in conj unction wit h  
other soc ial data a t  the provinc ial level . 

Infant Mortality by Social Class 

Some information is ava ilable regarding infant mor tality 
differences by social class , but it  is limited in 
coverage and time . The Ankara study (Adlakha , 1970 ) 
makes a distinct ion between upper and lower statu s 
women . In 1950-59 , the two status g roups accounted ,  
respectively , for 3 5  percent and 6 5  percent of total 
births . The urban infant mortality rates were 93 and 149 
per thousand , respectively . For the next period , 
1960-6 5 ,  the infant mor tality rates by soc ial status were 
47 and 123 per thousand ,  respectively .  (Some farmers 
were left out of the tabulations by social status,  so 
these data are not fully comparable with the urban 
mortal i ty estimates c i ted above from the Ankara survey . )  
When d i f ferences of infant mortality by social status are 
this large by compar ison with the d ivisional d ifferences , 
it i s  apparent that more information class i fied by social 
status wpuld be useful to detect mortality d ifferent ials 
in Tur key . 

NATIONAL MORTALITY ABOVE AGE 5 ,  193 5-7 5 

The method most su itable for estimating mortality above 
age 5 in Turkey is forward proj ection , utilizing a 
cumulation procedure that minimi zes the effects of ag e 
misreport ing . In a closed populat ion an intercensal l ife 
table from chi ldhood onwards may be estimated •directly • 
by tracing birth cohorts from one census to the next . 
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' IGURE 19 Infant Mortality Rates by Provinces ,  1967 (per thousand population) I TUrkey 
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These est imates will be cor rect only i f  the population i s  
t ruly closed , the two censuses have the same level of 
completeness , and there is no age misreporting .  In 
actual populations these assumptions rarely hold 
simultaneously . Yet , by combining these ideas with the i r 
model l ife-table system , Coale and Demeny ( United Nat ions , 
1967 ) devised a technique that attempts to ident ify the 
mortal ity level to which a populat ion is subj ect on the 
basi s of intercensal comparisons . This technique assume s 
that the age pattern of mortal ity in the observed 
population conforms to a selected mortality pattern from 
a family of model life tables such as those of Coale and 
Demeny ( 19 6 6 ) . 

Once a pattern has been selected , the populat ion 
enumerated at the first census is proj ected to the t ime 
of the second census ( forward projection )  by using 
survival rates der ived from a range of mortality level s 
f rom the chosen family of model life tables . For each 
age x ,  a mode l life table is selected that reproduces by 
forward proj ection exactly the observed populat ion over 
age x+t at the second census (t be ing the length of the 
intercensal interval ) .  A representative mortal ity level 
is then chosen , generally by tak ing the med ian of the 
l i fe tables selected to match the populat ions proj ected 
above the ages 5 ,  10 , • • •  40 , 45 . Because the population 
is cumulated in each proj ection for ages x and over , 
rather than handled separately by f ive or ten-year cohort s  
to est imate mortal ity levels , the effects o f  age reporting 
er rors are minimi zed though not

'
necessarily eliminated . 

The est imates y ielded by this technique are generally 
acceptable , but they are sensit ive to different ial 
completeness of enumerat ion between the censuses used . 

�e method i s  at its best when the intercensal 
i nterval is 5 rather than 10 years ,  and it can provide 
est imate s when sat isfactory death registration data are 
not avai lable . Both of those cond it ions prevail in 
Tur k ey and have made the method part icularly su itabl e 
( Demeny and Shorter , 1968 ) . The data requirements are a 
ser ies of censuses and informat ion on internat ional 
m igrat ion . The latter is used to adj ust the in it ial (or 
te rmi nal ) census in each f ive-year pai r  of censuses so 
that the two censuses represent a populat ion closed to 
mig r ation . Afte r th is adj ustment , the only remaining 
source of populat ion change above age t is  mortality ,  
wh ich i s  est imated by the forward proj ection technique . 
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TABLE 24 In fant Mortal i ty and Fe r t i l i ty I ndexes by 
Province , C i rca 1967 and 196 0 :  Turkey 

Infant Mortal ity ,  Around 1967 

(per thousand bir ths) Fe r t i l i ty , Arc und 1960 

CBR Tl R 
(per (� er 

Province Rural Urban Total thousand ) we un) 

!1! !2! PI !4! !5! IE !__ 
1 Ad ana 12 8  1 2 3  1 2 5  4 6 . 7  1 . 10 
2 Ad iyaman 1 3 6  1 4 8  1 3 9  5 8 . 4 1 . 97 
3 Afyon 1 8 9  1 4 9  180 4 9 . 2 E . 91 
4 Agr i  14 9 1 4 6  1 4 8  5 9 . 9  9 . 19 
5 Amasya 2 1 8  1 7 4  2 0 6  4 1 . 1  5 . 6 1  
6 Ankar a 1 7 7  1 3 4  1 4 7  4 0 . 5  5 . 52 
7 Antalya 1 10 1 1 8  1 12 4 6 . 5  E . 6 8  
8 Ar tvi n 16 5 136 1 6 1  4 4 . 8  E . l5 
9 Aydi n 1 3 7  1 1 7  1 3 1  3 5 . 5  4 . 7 5  

10 Bal i kes i r  160 121 148 3 5 . 5 4 . 83 
1 1 Bi lec ik  1 7 3  16 2 169 3 5 . 8  4 . 72 
1 2  Bingol 146 170 150 6 3 . 5  9 . 40 
13 B i t l i s  1 3 4  140 1 3 6  6 5 . 0  10 . 10 
14 Bolu 157 130 1 5 2  40 . 9  5 . 6 5 
15 Burd ur 1 4 4  1 2 3  1 3 8  4 1 . 0 5 . 8 3  

16 Bursa 17 3 1 3 8  1 5 8  3 3 . 9  4 . 45 
17 canakkale 14 2 1 16 1 3 6  3 2 . 4  4 . 5 2 
18 cank i r i  1 9 2  1 4 9  1 8 4  5 2 . 6  7 . 10 
19 Cor um 2 1 5  1 8 1  20 8 50 . 5  6 . 74 
20 Denizl i 1 4 8  1 1 8  1 4 0  4 2 . 1 5 . 68 
21 Diyarbakir  1 3 6  144 1 3 9  5 6 . 4  8 . 59 

2 2  & Hrne 190 1 4 9  1 7 7  3 7 . 4  5 . 19 

2 3  El azig 16 4 16 7 1 6 6  5 5 . 5  7 . 8 6 
2 4  Er z i ncan 173 1 5 7  169 5 3 . 8  7 . 74 

2 5  Er zurum 214 210 213 51 . 4  7 . 3 2 
26 Esk iseh i r  1 9 5  146 1 7 1  4 0 . 7  5 . 7 1 
27 Ga z iantep 1 3 3  1 3 2  1 3 3  4 8 . 0  6 . 86 

2 8  Giresun 1 1 5  104 1 13 5 3 . 7  7 . 27 
2 9  Gumushane 1 8 2  1 5 9  1 7 9  5 3 . 8 6 . 7 8  
3 0  Hakkar i 14 0 136 1 3 9  6 7 . 7  10 . 56 
31 Hatay 1 2 0  1 0 5  1 14 50 . 7  7 . 6 8  
3 2  Isparta 1 5 8  116 14 4 4 0 . 0  5 . 86 
3 3  Icel 141 1 2 2  13 2 4 3 . 8  6 . 5 4 

34 Istanbu l 1 3 5  1 2 6  1 3 1  2 3 . 1  3 . 04 
3 5  Izmir 1 3 0  1 2 1  1 2 6  2 9 . 8  3 . 99 

3 6  Kar s  1 9 7  17 0 1 9 2  58 . 0  8 . 84 

37 Ka stamonu 1 6 8  1 2 2  1 6 1  4 0 . 3  5 . 4 3  

3 8  Kayser i  1 7 5  1 4 6  1 6 4  5 2 . 3  7 . 3 5 
3 9 K i r k lare l i  1 9 6  1 4 0  1 7 8  3 5 . 1  5 . 13 

40 Kirseh i r  1 5 6  1 2 8  150 59 . 3  8 . 51 
41 Kocaeli  14 3 1 3 1  1 3 7  3 5 . 1  4 . 9 6 
42 Konya 16 7 1 4 2  1 5 9  51 . 3  7 . 37 

4 3  Ku tahya 1 8 3  1 5 9  1 7 8  37 . 2  4 . 8 4  
4 4  Malatya 1 3 9  1 2 9  1 3 5  56 . 7  8 . 14 
4 5  Manisa 1 4 5  13 2 141 3 6 . 1  4 . 9 3  
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TABLE 2 4  (continued) 

Infant Mortal i ty ,  Around 1967 
(per thousand births)  Fertility ,  Around 1960  

CBR TFR 
(per (per 

Province Rural Urban Total thousand) woman) 

!11 !21 !31 !41 !51 !61 

46 Ma ras 131 131 131 5 5 . 1  8 . 01 
47 Mard i n  1 2 5  129 126 60 . 1  8 . 6 5  
4 8 Mugla 1 12 92  109  40 . 1  5 . 7 1  
49  Mu s 158 143 155 64 . 5  9 . 6 1  
S O  Nevsehir 151 14 2 149 54 . 1 7 . 5 4 
51 Nigde 179 157 174 54 . 7  7 . 76 
5 2  Ordu 13 7 121 13 4 58 . 8 7 . 49 
5 3  Ri ze 10 1 10 1 10 1 5 2 . 1 7 . 05 
54 Sakarya 139  127  136  40 . 3  5 . 7 2  
5 5  Suisun 160 147 157 46 . 7  6 . 51 
56 Si irt 14 2 134  139  6 1 . 9  8 . 9 8  
5 7  Sinop 16 5 124 159 4 5 . 3 6 . 34 
58 Sivas 198 170 191 5 4 . 6  7 . 4 4  
5 9  Tekirdag 175 14 2 164 35 . 1  s . os 
60 Tokat 207 174 199 51 . 1  6 . 9 6 
61 Trabzon 91  96 9 2  5 3 . 1  7 . 20 
6 2  TUnceli 13 5 1 2 3  132  6 3 . 2 9 . 41 
6 3  Urfa 109 118 113  56 . 8  8 . 15 
6 4  us ak 198 164 187 4 2. 4  5 . 6 6  
6 5  Van 155 127 147 6 3 . 5  9 . 52 
6 6  Yo zqat 16 9 149 166 54 . 0  7 . 5 4 
6 7 Zonguldak 167 124 155 41 . 8  5 . 90 

To tal 157 134  14 9 4 5 . 1 6 . 30 

Effects of International Migrat ion 

Between 1935 and 1960 , the balance of internat ional 
migration was pos itive ,  due to the relocat ion in Turkey 
o f  small Turkish populat ions f rom the Balkan countrie s .  
After  1960 , Turk ish workers were attracted in g reat 
numbers to West European labor markets , primar ily West 
Ge rmany , and the balance of migrat ion became negative . 
S tat istics on these movement s ,  presented in Append ix D ,  
a r e  adequate to descr ibe general orders o f  magnitude but 
a r e  not of h igh quality .  Stat ist ics on total migrat ion 
by sex are more reliable than those that descr ibe the 
d i str ibut ions by age . Fortunately , the forward 
proj ect ion method is not affected ser iously by error s i n  
t he age d istr ibut ions , because this form o f  error i s  
s imi lar to age misstatement . The forward proj ect ion 
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method use s  a cumulat ion procedure that min imize s  
e s t imat ion error caused by age mistatement . 

Age Pattern of Mortal ity Above Age 5 

Model l i fe tables that represent the age pattern of 
Turk ish mortality above age 5 are needed in the forward 
projection method of mortality est imat ion . Once again, 
the l ife table of the Turk ish Demograph ic Survey was used 
to choose among the Coale-Demeny reg ional families , which 
are indexed by level numbers . The choice i s  made by 
examining the levels within a family that exactly match 
the expectat ions of life at each age from age 5 upward . 
The relevant range for matching is f rom age 5 to 45 , 
because the forward proj ect ion method cumulates the 
p roject ions of deaths and survivors from ages within this 
range to the end of life . Some differences from actual 
age patterns of the selected mode l  family above age 45 
are tolerable so long as the cumulative measure , ex, 
within the range x•5 to 45 , matches well . 

The goodness of fit  of each family is shown by the 
chart in Figure 20 . A prec i se hor i zontal line indicate s 
a perfect fit  of the family to the Turk i sh l ife table . 
The chart i s  constructed by calculat ing an index of f it ,  
Rx =  

Rx • ( Level at ex >  + ( Level at e5 ) 

The Coale-Demeny families of models are indexed 
cont inuously from 1 to 24 within a fami ly , the leve l 
number r i s ing with increased expectation of l i fe .  At 
each value of ex in the Turk ish l ife table there is a 
unique model level in the fami ly of models in question 
that has the same value of ex· These unique matches 
are found for each value of ex and divided in the 
expression above by the model level at e 5 • Thus , th e 
index of f i t  Rx takes a value of 1 . 0 at age 5 by 
definition . At higher ages Rx var ies for each family 
and sex . 

"East " f its marg inally better than •west , •  
part icularly for females , but there is  little overal l 
d ifference in goodness of f it between the two . The other 
two families are clearly less good matches . The choice 
of the "East " family above age 5 is independent of the 
choice made earlier to use "East" for infant and ear lY 
childhood mortal ity . The model levels , as well as the 
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FIGURE 20 Comparison of Mortality Above Age 5 in Turk i sh 
Li fe Tables with Four Families of Model Life Tables a 
Turkey 

f ami lies , were f inally selected independently for adult 
and child mortality and then joined to form unique 
• split-level• models , as explained in the next section . 
Here , for adult mortality est imates , only the choice of a 
family above age 5 is needed . 
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Mor tal ity Est imates Above Age 5 

The resu lts of apply ing the forward proj ection method are 
shown in Table 2 5 ,  columns 2 and 3 ,  and plotted in Figure 
2 1 .  Est imates for a sing le inte rcensal per iod are 
sensit ive to changes in census coverage , because increase s 
i n  coverage cause survivorship to appear h igher than it 
i s and dec reases in coverage have the oppos ite effect . 
Over a number of per iods the total increase or decrease 
in census coverage can be assumed to be small even though 
e st imates for par t icular f ive-year per iods are elevated 
or depressed in i r regular sequences . It is j ustified , 
t herefore , to arr ive at measures of a trend by smoothing 
with a graphing procedure , wh ich is shown by the dashed 
l ine in  F igure 21 and in columns 4 and 5 of Table 2 5 .  

Est imates through 1 9 5 0  were allowed t o  stand withou t 
smoothing , because it i s  very likely that death rates 
were indeed h ighe r in the 194 0-194 5 per iod than in 
e a r l ier and later per iods . From 1939  to 1946 , Turkey 
faced several epidemics and severe shortages of food , 
e spec ially in the c i t ies , and a scarc ity of drug s  (Turkey, 
Ministry of Health and Social We lfare , 19 7 3 ) . Although 
e s t imates of mor tal i ty levels cannot be made f rom such 
informat ion , the decrease in the expectat ion of l ife 
could be expla ined by such factors instead of by changes 
in census cover age . 

For per iods after 1950 , a smooth trend can be g raphed 
without diff iculty except for the last f ive-year period ,  
1 970-197 5 .  The forward project ion est imate for males 
appear s to be unusually high relat ive to the previou s 
per iod and relat ive to the gain in l ife expectancy 
mea sured for females . Several types of data error could 
be responsible , i ncluding migrat ion e r ror and an increase 
in census coverage as compa red with 1970 . For example , 
i f  the balance of male migrat ion we re assumed to be zero 
instead of -24 8 , 0 0 0  (Append ix Table D-1 ) , the est im�1te of 
expectat ion of l i fe at age 5 would drop from 6 9 . 7  yt!ars 
to 6 5 . 3  years . 

At the t ime of the 1975  census (October ) , many �1rkisb 
males had not returned to the i r  jobs in West Germany 
following the summer holidays . The economic recess Jlon in 
Wes t  Germany at that t ime caused restr ict ions and rE!duced 
i ncentives for wor kers to move there for j obs . The west 
German data on wor kers ( see Append ix D)  are not altc�ether 
adequate to date the worker f lows . To the extent that 
Tu r k i sh workers are counted as outmigrants (part of the 
s tock i n  Germany) and are enumerated at the same t iue in 
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TABLE 2 5  Es timates of MOr tal i ty Above Ag e 5 by FOrward 

Projec t ion , 1935-75 : Tur key 

Expectat ion of Life in Years at Age 5 ,  •East• Models 

Preliminary Est imates Final Estimates 
by FOrward Projection by Graphing 

Dat i ng of 
the Es timate Males Females Males Females 

( 1! !2! !ll !4! !5! 

19 3 5-40 5 1 , 4  50 . 2  5 1 . 4 50 . 2 
1940-4 5 4 7 . 6 4 7 . 9 47 . 6 4 7 . 9 
19 4 5- 50 5 6 . 9a 5 7 . 1b 5 3 . 1 5 4 . 0 
19 50- 5 5  5 6 . 9a 5 7 . lb 57 . 8 5 9 . 1 
1955-60 6 3 . 4 6 4 . 8 6 0 . 4 6 1 . 9  
19 60-6 5  6 0 . 4 6 1 . 2 6 2 . 3 6 3 . 8 
1 9 6 5-70 6 1 . 5 6 4 . 3 6 3 . 5 6 5 . 5 
19 70- 7 5  6 9 . 7 b 6 7 . lb 6 4 . 3  6 6 . 6 

aA ten-year est iaate was aade in order to avoid using the 1 9 50 census , 
which appears to have lower coverage of •ales and higher coverage of 
fe.ales than the previous or following censuses , causing disturbances 
in the orderly trend of est imates . The five-year points were then 
i nterpolated before making the f inal est imates by graphing . 

bsee discuss ion in text .  

t he d e  facto Turk ish census , a n  upward bias i s  g iven to 
t he estimated expectat ion of l i fe at age 5 for 1970-7 5 .  

Another piece o f  evidence that we ighs i n  the j udgment 
a bout recent levels of mortal ity above age 5 is  the l ife 
table be ing used , one based on TDS data for 1966-67 
( Table 1 6 ) . The l ife table shows an expectation of l ife 
at age 5 of 6 2 . 7 years for females and 60 . 2  year s for 
males . The reference per iod i s  a year centered on 
1967 . 2 . For that same date the graphed est imates (afte r 
smoothing )  in Figure 21  are 6 5 . 0  for females and 6 3 . 2  for 
males . The TDS evidence weighs against accept ing highe r 
est imates for l i fe expectancy than the graphed trend . 
S ince the l ife table provides estimates for one date 
only , rather than successive estimates over t ime by a 
comparable method , some d i f ference between the leve l of  
t he TDS est imates and the level of  the trends g raphed in  
Figure 2 1  i s  acceptable . 
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FIGURE 2 1  Est imate s of Mortality Above Age 5 by Forward 
P roj ect ion , 1935-7 5 :  Turkey 
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NATIONAL GENERAL MORTALI'n , 1935-7 5 

While estimates of infant mortality and mortality rates 
above age 5 are valuable in themselves , the purpose of  
the following sections is to  derive combined measures 
that express the general mortality of the population as a 
whole . This is done by constructing complete life tables 
for various dates that may be accepted as representative 
for the population as a whole . 

Expectation of Life at Birth 

The most general index of mortality is the expectation of 
life at birth , e0, which summar izes the average surviva l 
exper ience of persons born into the population up to the 
end of life .  Estimates of infant and early childhood 
mortality are joined with estimates of mortality abOve 
age 5 to form this general index . In effect , two 
l ife-table segments , one representing child mortality and 
one representing adult mortality , are joined to form a 
s ingle life table that describes mortality in its 
entirety . 

Numer ically , the procedure is  to utilize the following 
def inition from the life table ( radix • 1 . ) : 

where 5 � and 15 are from the l ife table representing 
mortality below age 5 and e5 corresponds with a life 
table above age 5 .  As an example , the calculations for 
1 970-75 are shown below. 

The index for child mortality is an infant mortality 
rate < 1q0) for both sexes combined of . 126 . This 
r ate corresponds with a particular •East•  model life 
table from which the corresponding indexes for 5L0 
and 1 5 are derived for each sex separately ( radix • 
1 . ) . The •East• model relationship of the sexes is  
assumed . 

Females 

4 . 3 57 4 . 24 4  

. 8456 . 8219 

The measures of e5 by sex for 1 970-75 are from Table 
2 5 : 6 6 . 6 years for females and 6 4 . 3  years for males . 
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( 1 )  e0 ( female s )  • 4 . 357  + ( . 84 5 6 )  ( 6 6 . 6 )  • 60 . 7  
( 2 )  e0 (males )  = 4 . 24 4  + ( . 8219)  ( 64 . 3 ) • 57 . 1  
( 3 ) e0 ( both sexes)  = [ 60 . 7 + ( 1 . 0 5 )  ( 57 . 1 ) ] + 2 . 0 5 • 58 . 9  

The f inal equat ion for both sexes ( 3 )  recombines child 
mortal ity and exactly e l iminates the "East " model 
a ssumpt ion about sex d i fferent ials . The est imate resting 
most f i rmly on Tu r k i sh data , therefore , is the 
expectat ion of l ife at birth for both sexes combined . 

Inspect ion of the actual sex d ifferential in child 
mortality at the nat ional level shows a difference from 
"East . " In  Table 26 the proport ions of each sex dying up 
to ages 1 and 5 are taken f rom the 1966-67 l i fe table . 
As in  most populat ions , male mor tal ity rates are higher 
i n  Tur key than female rate s .  However ,  they are not quite 
as much h igher  as  the "East " model relationship pred icts . 
Compared with the "East " populat ions (histor ical l ife 
tables of central and eastern Europe ; north and centra l 
I taly ) , Turk i sh female infants and young children have 
lower survival rates . Consequently , there is a slight 
upward bias in estimates of eo for females ,  and a 
correspond ing downward bias for males . The bia s 
calculated for 1966-67 i s  +0 . 2  years for females ; for 
males it is -0 . 2  mult ipl ied by the rec iprocal of the sex 
r at io at birth .  The bias a t  other dates i s  not known . 
For both sexes combined , however ,  no such bias exists 
( Table 2 7 ) . 

TABLE 26 sex Di f ferent ials in I n fant and Ea r ly 
Chi ldhood Mortal ity Compared with Diffe rent ials 
Pred icted by the " East• Models:  Tur key 

Proportions Dy ing Up to Age x <xqo> 

TDS Life Table 

Age X Females Males 

1 . 14 4  . 16 2  

s . 19 2  • 2 1 3  

Males Predicted � 
"Bas t •  frca Peules 

. 17 2  

. 219 
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TABLE 2 7  EXpectat ion o f  L ife a t  Birth,  1945-75 a Turkey 

Both 
Pe r iod Females Males Sexe s 

1 9 4 5-50 3 9 . 6  36 . 7  38 . 1  
19 50-5 5  4 5 . 2 4 2 . 0  4 3 . 6  
1 9 5 5-60 4 9 . 7  4 6 . 5  4 8 . 1  
1 9 60-6 5 5 3 . 7 so . s  5 2 . 1 
196 5-70 57 . 4  5 3 . 9  5 5 . 6 
1 9 70-7 5 6 0 . 7  57 . 1  5 8 . 9  

Deviant Chi ld-Adult Ag e  Pattern 

Although the age pattern of Turk ish mortality is well 
represented by the model life tables within the age 
r anges below and above age s ,  the overall Turk ish 
relationship of child to adult mortality deviate s 
markedly from the "East • pattern . This can be seen by 
noting the infant mortality rate that i s  pred icted by th e 
model l i fe table f rom the known expectation of life at 
age s ,  or by mak ing the pred iction starting from infant 
mortality as the known value . These two ways of viewing 
the deviant character of Tur k ish mortal ity are shown i n  
Figure 2 2 .  

None o f  the four families o f  model life tables closes 
the gap d isplayed in the figure . The •south " models are 
somewhat closer to the Turk ish child-adult relat ionship , 
but still far removed (Demeny and Shorter , 1968) . I t  
must b e  concluded , therefore , that high Turk ish death 
rates in infancy and early childhood , as compared with 
mortality at higher ages , exceed the •normal " bounds 
observed in the history of Europe and other now-developed 
c ountr ies that are the basis for the Coale-Demeny 
models . Thi s  in no way damages the estimates made above 
o f  child ,  adult , and general mortality , because the 
models are used independently above and below age 5 .  

The deviation from •normal , " tak ing "East • a s  a 
standard of normal , increases from the date of the f i r s t 
a vailable measurement ( 194 5-50 ) until around 1960 . I t  
peaks in 1960-65 by one index and in 1955-60 by the 
other . Thereafter the gap d iminishes . Thus , it is  
evident that the decline of child mortality lags behind 
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FIGURE 22 Changes in the Deviant Chi ld-Adult Pattern of 
Tur k i sh Mortal ity , 1945-75 : Turkey 

that of adult . The s i ze of the gap may be interpreted a s  
a measure of the inequal i ty in health status between 
children and olde r per sons , relat ive to an "East • 
h istor ical standard . 
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Assumptions for Mult iple Reverse Proj ect ion s 

The mortality assumpt ions needed for mult iple rever se 
proj ections are now in hand for 1935 to 19 7 5 ,  except ing 
only infant and early childhood mortality for the 
ear liest ten years , 19 3 5  to 194 5 .  The relationship o f  
adult t o  child mortality j ust noted provides a basis for 
car rying the infant mortality assumptions back to thi s  
e a r ly per iod . The measured gap ,  in terms of the index 

1q0 in Figure 22 expands from . 0 54  in 194 5-50 to . 10 3 
i n  1955-60 , doubling in ten year s . A s imple rever se 

extrapolation to about one-half the initial value for te n 
years earlier in 1935-40 j ustif ies an assumed gap at that 
t ime of . 0 25 . Dur ing the war years , 1940-4 5 ,  very high 
adult mortality presumably caused the chi ld-adult gap to 
d i sappear temporar ily ,  so no gap i s  assumed .  Based on 
t hese plausible assumpt ions the levels of infant mortality 
implied by adult mortal ity in 1935-40 and 1940-4 5 
respectively were 273 and 306  per thousand assuming the 
relations of the •East • family of life tables . These 
a ssumed values for infant mortality complete the estimates 
needed as assumptions for the multiple reverse proj ection s  
and a r e  shown in Table 28 . 

TABLE 28 Na tional Mortal ity As sumpt ions of the Mult iple 
Reverse Proj ect ions , 1935-75 : Tur key 

I n fan t Expectat ion of Li fe 

Mor t a l i ty at Ag e 5 ( y ear s) 

Re ve r s e Rate , Both Both 

Pr o j ec t ion Sexes ( per Sexes 

Pe r i od 1000 b i r th s )  Ma l e s  Fema les eo 

19 70-7 5 126  6 4 . 3 6 6 . 6  5 8 . 9  
196 5-7 0  1 5 1  6 3 . 5 6 5 . 5 5 5 . 6 
1 9 60-6 5 176  6 2 . 3 6 3 . 8 5 2 . 1 
1955-6 0  2 0 3  6 0 . 4 6 1 . 9 4 8 . 1 
19 50- 5 5  2 3 3  5 7 . 8  5 9 . 1  4 3 . 6  
1945-5 0  260  5 3 . 1  54 . 0  3 8 . 1  
19 40-4 5 3 0 6  4 7 . 6  4 7 . 9  3 1 . 4 
19 3 5-4 0  27 3 5 1 . 4 5 0 . 2 3 5 . 4 

Sou rc e : Table s 18 and 25 : see r e la ted text . 
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4 National Population 
Growth, 1935-75 

Est imates f rom the preced ing chapters are now brought 
togethe r  to descr ibe the general process of population 
i ncrease at a nat ional level . 

COMPONENTS OF POPULATION INCREASE 

Changes in populat ion s i ze (p)  a re determined by the net 
effect of three components of change : bi rths ( b) , 
m igration (m) , and deaths ( d ) . Each of these components 
can be expressed as an annual rate of change in 
populat ion s i ze .  The rates are add it ive when defined as 
geometr ic rates of increase : p = b + m - d .  Thi s  
e quat ion provides a convenient bas i s  for d iscussing the 
component s of popu lat ion increase . 

B i r ths and Mig rat ion 

The rate of increase in popu lat ion due to births , b , i s  
the same as  the crude bi rth rate . The rate o f  population 
c hange due to mig ration ,  m, is calculated from est imates 
of internat ional mig rat ion (Append ix Table D-2 )  d ivided 
by the geometr ic midper iod means of population s ize 
according to the censuses ( Table 1 ) . These results ar e 
s hown in the f i rst two columns of Table 2 9 .  

Deaths 

The third component , deaths , is measured by two 
alternative approaches .  The f i rst approach i s  to 
c alculate the intercensal rate of populat ion increase 

9 6  
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TABLE 29  Ra tes o f  Populat ion Change and TWo Al ternat ive 
Est imate s of the Death Rate , 1935-75 : Tur key 

Rates of Populat ion Change Based on p fr0111 
Rever se Projections 

Per iod of Births Migrations Increase Deaths 
Es t iute b II p d Est .  I pa d Est .  I I  

( 1 ) ( 2 ) ( 3 ) ( 4 ) ( 5 )  ( 6 ) 

1 9 3 5-40 4 5 . 8  1 . 5  17 . 3  30 . 0  15 . 9  31 . 4  
1 9 40-4 5 4 3 . 3 . 3  10 . 6  3 3 . 0  9 . 7  3 3 . 9  
1 9 4 5-50 4 6 . 0  . 3  21 . 7  2 4 . 6  19 . 3  2 7 . 0  
1 9 50 - 5 5  4 8 . 3  1 . 3  2 7 . 8  2 1 . 8  26 . 1  2 3 . 5  
1 9 5 5-60 4 7 . 0  1 . 0  2 8 . 5 19 . 5  2 8 . 2  19 . 8  
1960-6 5 4 3 . 2 -1 . 3  2 4 . 6  1 7 . 3  2 5 . 5 16 . 4  
196 5-70 3 8 . 8  - 2 . 1  2 5 . 2 1 1 . 5  2 3 . 2  13 . 5  
1 9 70-7 5 34 . 9  -2 . 0  24 . 3  8 . 6  2 1 . 3  1 1 . 6  

•The reverse projections are made from repor ted age d istr ibutions , 
except 197 0-7 5 , which is from an adj usted age distribution of a 1 percent 
sample of the 1975 census. 

( from the population totals of Table 1) ,  which g ives p ,  
s hown  i n  column 3 of Table 29 , and then to utilize the 
equation , d • b + m - p .  Thi s  first procedure yield s  
Estimate I , shown in column 4 o f  Table 2 9 .  

The second approach i s  to utilize the rates o f  
population increase implied by the multiple reverse 
proj ections (column 5 of Table 2 9 )  in the estimating 
equat ion . The result is  Estimate II ( shown in column 
6 ) . The two ser ies of estimates are compared in Figur e 
2 3 .  

Each ser ies of estimates has streng ths and 
weaknesses . Estimate I errs in a downward direction 
whenever there i s  a relative increase in census coverage 
from one census to the next , because that raises p 
( column 3 )  er roneously . The upward k ink in the curve of 

Estimate I at 1960-6 5 could be due to a decrease in 
c ensus coverage in 1965 or to an increase in census 
coverage in 1970 ( and 1975)  relative to 1960 . The 
r everse-proj ection estimates do not have this particular 
problem because , as explained in Chapter 2 ,  each 
proj ection is made from a s ingle census and therefore 
produces estimates that are independent of changes i n  
c ensus coverage.  

I n  the reverse proj ections , the selected model l ife 
tables and age structures determine the number of person s 
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FIGURE 2 3  Alternative Est imates of the Crude Death Rate , 
1 9 3 5-7 5 :  Turkey 

Source : Table 2 9 . 

r emoved f rom the populat ion by death and hence are a 
factor in  determining the rate of populat ion increase , p 
( column 5 ) . The age pattern of mortality involves most 

deaths at the very youngest and oldest ages , which ar e 
t he locat ions in the age d istr ibut ion most subj ect to 
e r ror s of est imat ion . In  add i t ion , some er ror in  the 
r epresentat ion of Turk i sh cond it ions by the pattern of 
death rates in mode l l ife tables is to be expected at the 
extremit ies of age . Thi s  i s  not such a serious problem 
at young ages because reasonably strong estimates of 
i nfant and early chi ldhood mortal ity are ava ilable ( see 
Chapter 3 ) , but adult mortality is not measured as 
accurately .  

The level of Est imate I I  r elat ive to Est imate I 
suggests that the errors in either or both ser ies ar e 
systematic over t ime , because there i s  a more or less 
constant d i fferent ial between the two . Whatever the 
source of the d ifferences between Est imate I and I I ,  the 
slope of the trend is very s imilar  in both ser ies . Thus , 
e ither est imate of t rend would tell pract ically the same 
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story . It  i s  also reassur ing to note that a wholly 
i ndependent estimate of the death rate in 1966-67 by the 
Tur k ish Demographic Survey tends to confirm the level of 
Est imate I I .  

SUM OF COMPONENTS 

F igu re 5 in the Summary presents a convenient overall 
picture of the different components of population chang e 
and t heir  sum ,  p ,  which i s  the rate of populat ion 
increase . The two estimates of the death rate are 
averaged at each date for presentation in the upper 
panel .  However , in order to show the off icial censu s 
e stimates of the rate of population increase , an 
add itional dashed curve of p i s  included in the lowe r 
pane l .  The general agreement of the two curves 
strengthens conf idence in the est imated crude birth and 
d eath r ates . Some error no doubt remains , particularly 

because estimates of international migration , which play 
a role in the ind irect estimation procedures , are less 
strong than the other data . 

Copyright © National Academy of Sciences. All rights reserved.

Trends in Fertility and Mortality in Turkey, 1935-1975
http://www.nap.edu/catalog.php?record_id=19532

http://www.nap.edu/catalog.php?record_id=19532


Copyright © National Academy of Sciences. All rights reserved.

Trends in Fertility and Mortality in Turkey, 1935-1975
http://www.nap.edu/catalog.php?record_id=19532

http://www.nap.edu/catalog.php?record_id=19532


Appendix A 

Estimation of Fertility by 

Multiple Reverse Projection 

Frederic C. Shorter 

Reverse proj ect ion i s  known chiefly for its use in 
est imat ing past trends of fert i lity .  Age structure i s  
t he c ruc ial element of the census data f rom which 
i n ferences are drawn . Errors in the report ing of age ar e 
common in many countr ies , so use of census data for 
reverse proj ect ion requ i res methods that insulate th e 
r e sults f rom these age errors . Mult iple rever se 
proj ect ion i s  such a method . I t  relies on reverse 
proj ect ions from a ser ies of  censuses a r ranged so that 
the effects of age reporting e r rors on est imates are 
systemat ically offset . 

The method , and its application to the estimation of 
c rude birth rate s in Turkey ,  i s  explained in general 
terms in Chapter 2 .  The purpose of this append ix is  to 
explain the data requirements of the method , its 
mathemat ical statement , and the result s .  One of the 
mu lt iple reverse proj ect ions for Turkey i s  reproduced i n  
d etai l  below. Th i s  example i llustrates how all components 
of populat ion change--includ ing fertility ,  mortality ,  and 
m igrat ion--are evaluated in a cons istent manner over t ime . 

DATA REQUIREMENTS 

The minimum set of informat ion needed for a reverse 
proj ect ion includes ( 1 )  a d i str ibut ion of the popu lation 
by age and sex and ( 2 )  assumpt ions about mortal ity over 
the per iod of the reverse proj ect ion . In a rever se 
projection ,  the number of births is reconstructed from 
informat ion on the numbe r - of survivors in the cur ren t 
populat ion d i st r ibut ion and the mortality to which they 
were subj ect in the past . Therefore , no fer t i l i ty 
a ssumpt ions are necessary . Nevertheless , the results 
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i nc lude numbers  of births , crude birth rates , and general 
fert i l i ty rates . 

The reverse proj ect ion i s  made by f ive-year age g roups 
in steps of five yea rs , going bac k in t ime as far as 
necessary . The min imum data may take the form of the 
following : 

1 .  An age d i str ibut ion for each sex in f ive-year age 
groups f rom age 0 to an open-ended interval 75+ . 

2 .  A set of l ife table survival r ates for each sex 
for each f ive-yea r reverse proj ect ion per iod . These a r e 
normally selected from model l ife tables . 

Optional data are the following : 

3 .  For each sex separately , the proport ion of the 
populat ion aged 70+ that is aged 7 5+ ,  based on data from 
actual censuses dated in multiples of f ive years  pr ior to 
the start ing date of the reverse proj ection . Th i s  
i nformat ion allows the d i str i but ion o f  populat ion by ag e  
in the open interval ,  7 5+ ,  t o  b e  calculated using 
assumpt ions f rom the actual populat ion rather than from 
the stat ionary populat ion of the l ife table . 

4 .  Net migrat ion by f ive-yea r age g roups for each sex 
for each f i ve-yea r rever se-proj ect ion per iod .  Th i s  
informat ion allows the e ffect of migrat ion o n  the 
ind i rect est imate s to be r emoved . 

5 .  Age-spec i f ic and total fert ility rates may also be 
calculated , i f  a standard age-spec i f ic fertil ity schedu l e  
i s  provided . 

MATHEMATICAL STATEMENT 

The bas ic element of a populat ion proj ect ion i s  a g roup 
of per sons whose common ident if icat ion is the i r  sex and 
per iod of birth.  They form a b i r th cohort , which for 
convenience in calculat ions is def ined as a five-yea r 
cohor t .  A reverse proj ect ion is  made by " reverse 
surviving "  each cohort separately back through t ime ,  i n  
cycles of f ive years . Each cycle i s  a separate reverse 
proj ect ion provid ing the start ing point for the next f ive 
year s .  The proj ect ion keeps t rack o f  each cohort 
sepa rately as it i s  inc rea sed by reve rse survival (death s 
a re restored to the population ) , by revers ing in- and 
out-mig rat ions , and removing cohorts from the population 
a s  the cohorts are car r ied back to birth . Cohorts are 
des ignated as  follows for each five-year cycle : 
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Cohort Age at Age a t 
i ndex ( c )  Year -5 year 0 

0 Born 0-4 
1 0-4 5-9 
2 5-9 10-1 4 
3 10-14 1 5-19 
4 1 5-19 20-2 4 
5 20-24 2 5-29 
6 25-29 30-3 4 
7 3 0-34 3 5-39 
8 3 5-39 40-4 4 
9 4 0-44 45-49 

10 4 5-49 50-5 4 
11 50-54 5 5-59 
12 55-59 60-6 4 
1 3 6 0-64 6 5-69 
14 65-69 70-7 4 
1 5  70-74 7 5-79 
16 75+  80 + 

The reverse-survival equat ion , omitt ing mig rat ion for 
the moment , is as follows : 

- 5  
• c

0 
/S (c • 0 , 16 :  migrat ion • 0 )  ( 1 )  c 

s , c  s , c  s , c  

where C i s  the f ive-year birth cohort , s stands for sex 
(male or female) , c stands for the cohor t index number , 
and S i s  the f ive-year survival rate . The superscript , 0 
o r  -5 , refer s to the date in years . 

When the reverse-survival equat ion i s  appl ied to the 
youngest bi rth cohort ,  c•O , the result i s  a quant ity of 
b ir ths , B, dur ing the f ive-year per iod : 

B 
s 

-5 
• c 

s , o  
( 2 )  

A t  the upper end o f  the age d istr ibut ion the t wo  age 
groups 75-7 9 and 80+ are combined into 75+ in  the initia l 
data for year 0 .  I n  order to rever se-proj ect this 
uppermost ag e g roup , the two cohorts that it  contains ( 1 5  
and 1 6 )  must be spl it out separately . The reverse-
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1 0 4  

survival equat ion cannot b e  applied t o  cohorts 1 5  and 1 6  
unt i l  thi s  spl itt ing has been per formed . 

In the absence of other informat ion , the proportion of 
the l ife table populat ion aged 75+  that i s  aged 75-79 i s  
u sed as the basis  for splitting : 

• A 

where 5 �5 and T8 0  are l i fe table notation that 
r efer respect ively to per son-years l ived in the age 
interval  75-80 and f rom 80  year s of age to the end o f  
l i fe . The notat ion A refers t o  the s i ze o f  the g iven 
population that i s  aged 75+ at the base yea r of the 
proj ection (year 0 ) . 

( 3 ) 

( 4 )  

The assumption of a stat ionary l i fe table age 
d i str ibut ion at the uppermost ages  i s  usually incorrec t 
i n  applied work ,  because mortal ity and fer t i l i ty were 
ne ither equal nor constant in  the past . Mig ration cause s 
add it ional deviat ions from the stat ionary pattern . 
Neve rtheless , for shor t reverse proj ections , such as five 
or ten years , an incorrect assumption about age structure 
at the h ighest ages will have a neg l ig ible effect on 
est imates of recent demog raphic rates ( e . g . , CBR and 
CDR) . For longer  reverse proj ect ions , however , the 
cumulat ive effect of error over a number of f ive-year 
cycles is a matte r of concer n . 

A second approach to spl itting the uppermost age group 
i s  to uti l i ze independent informat ion f rom a census at 
date - 5  years concerning the actual d istribut ion of 
populat ion above age 70 . Le t  p be the proport ion of th e 
populat ion aged 70+ that i s  aged 7 5+ at date - 5 .  The 
following fou r equations are solved for four unknowns to 
spl it out the two cohorts : 

- 5  -5 -5  c 
= 

p [Cs , l5 + cs , l6 1 s , l6 

A 
= 

co + co 
s , l5 s , l 6 

- 5  
• C

0 
/S c 

s , l6 s , l6 s , l6 

- 5  
• C

0 
/S c 

s , l5 s , l5 s , l 5 

p i s  g iven ( 5 ) 

A i s  g iven { 6 )  

s
s , l6

i s  g iven ( 7 )  

s
s , l 5

is  g iven ( 8 ) 

Copyright © National Academy of Sciences. All rights reserved.

Trends in Fertility and Mortality in Turkey, 1935-1975
http://www.nap.edu/catalog.php?record_id=19532

http://www.nap.edu/catalog.php?record_id=19532


1 0 5  

A n  add it ional complex ity i s  migrat ion , wh ich i s  
included in  the general formulation of the reverse 
proj ect ion . When mig rations are d istr ibuted equally over 
the f ive-year per iod , a good approx imat ion for the 
survival rate applicable to migrants is the following : 

l+Ss , c  

2 
( for c • 1 , 16 )  

For migrants i n  the youngest cohor t ,  those who were born 
and who mig rated dur ing the interval , an approx imation 
for the survival rate i s  the following ( Shorter and 
Pasta , 1974 : 120-121 ) : 

. 67 + . 3 3  Ss , c  

To take migration into account equat ion ( 1 )  i s  
r eplaced by two equations : one for the youngest cohorts 
( those born dur ing the per iod )  and a second for the 
r ema ining cohorts : 

Youngest cohort : 

-

c0 - M [ . 67 + . 3 38 ] 
s , o  s , o s , o  

s 
s , o  

Remaining cohorts : 

( 9 ) 

C0 - M ( l+S ) /2 
s , c  s , c  s , c [ c • 1 , 16 ]  ( 1 0 ) 

-

s 
s , c 

where Ms , c refers to the mig ration information by se x 
a nd cohor t .  I f  the age g roup 7 5+ is split accord ing to 
the procedures of equations ( 5 )  through ( 8 ) , the effec t 
o f  migration i s  included by substitut ing equat ion ( 10 )  
for equat ions ( 7 )  and ( 8 ) . 

Births are produced separately by sex in the reverse 
proj ect ion . The sex ratio of births i s  a consequence of 
the relat ive s i zes of the 0-4 age g roups and the assumed 
mortal ity rates by sex . The proport ion of births  that 
a re g i rls , g ,  where f and m refer to females and males 
respect ively , i s  
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-5 g .. c
f 

/ <Cf , c  , o  
= c-5 > 

m , o  

1 0 6  

( 1 1 )  

Var ious fertility ind ices a r e  calculated from the 
resulting projection . Tota l births are the sum of bi rth s 
by sex g iven by equat ion ( 2 ) . The crude bi rth rate i s  
total births d ivided by the geome t r ic mean o f  the total 
populat ion at dates 0 and - 5 .  The general fertility rate 
i s  total births divided by the geometr ic mean of female 
populat ion aged 15 to 44 at dates 0 and - 5 .  

Age-specific fert i lity rates are calculated by 
i ntroduc ing independent information about the 
d i str ibut ion of chi ldbear ing by age of woman . These dat a 
a re a model age-speci f ic fertility schedule or a 
representative schedule from the population itself , 
expressed as rates or as a percentage d i str ibut ion across 

* the age range of 15-49 . The schedule i s  denoted by F i 
where the index , i ,  refer s to the 7 f ive-year age group s 
f rom 1 5  to 49 . The shape of the schedule , not its level , 
i s  used to d i stribute bi rths by age of woman and thus to 
e st imate the age-spec i f ic fertility rates . 

A preliminary step i s  to calculate the geometr ic mea n 
o f  women in each age g roup from 1 5  to 4 9 ,  Wi . A trial 
number of births , B* , i s  then calculated as  follows : 

7 
B *  .. 5 • �· 

i •l 

* Since the age-speci f ic fertility rates , F i , ar e 

(12 )  

not the actual ones , they must be revised by a multiplier , 
k ,  which br ings  B* into agreement with B .  

k • B/B* 

[ i  • 1 , 7 ] 

The total fertility rate , T ,  i s  the sum of the age­
spec i f ic rates : 

( 13 )  

( 14) 
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MULTIPLE REVERSE PROJECTIONS FOR TURKEY 

For the per iod from 1935 to 197 5 ,  there are nine censuses 
of wh ich the last eight (1940  to 1975 )  provide the 
init ial age data by sex for each rever se project ion . The 
survival rates for 8 five-year pe r iods (1935  to 197 5 )  
were taken from split-level •East• model life tables 
(Table 2 8 ) . All the opt ions for f iner calculat ion and 
for the product ion of total fertility rates were used . 
The proport ion of the populat ion aged 70+  that was  aged 
75+  in each pr ior census ( 19 3 5 to 1970 )  was obtained from 
the census age distributions (Table 1 ) . Migration 
estimates provide assumptions for each f ive-year per iod 
from 193 5 to 1975  {Appendix Table D-2 ) .  Standard 
schedules of age-spec i f ic fertility are also used ( see 
section on standard fer til ity schedules) . 

The actual computat ions were made with a computer 
package available from the Population Counci l  (Shorte r 
and Pasta , 1974 1 Shorter , 1980 ) . An example of the 
results for one reverse proj ection is shown in Table A-1 . 

The present study utilized multiple reverse projections 
based f i rst upon age distr ibut ions as reported (Table 1 ) 
and then as adj usted for age misreport ing (Appendix Table 
C-3 ) . Standard fert i lity schedules were used reflecting 
both the •early 1960s •  and the chang ing pattern 
assumptions . 

The method work s  best when censuses are avai lable at 
five-year intervals , but it can also be used with 
censuses spaced ten years apart . Using only the ten-year 
censuse s  for Turkey f rom 194 5 to 1975 ,  another ser ie s  of 
estimates was produced . Both ser ies are shown in Figure 
A-1 .  Since the reverse proj ections were made i n  steps of 
f ive year s ,  estimates of the birth rate were obtained 
every f ive year s  and should be averaged over ten-yea r 
per iods to reflect the lower degree of precision in the 
basic data . 
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TABLE A-1 Sampl e Reve r se P ro j ec t ion ( i n  thousand s ) f rom 1 9 7 5  ( 1 9 3 5- 4 0  n o t  shown ) : .  Tur key 

f EHAL. £ l:>  
AGE 1 9 40 1 Y45 1 9 5 0  1. 9�� 1 96 0 1 96 5  1 9 /0 1 9 /5 

0 1 4 50 . 9 1 3 1 B . Y  1 �W �i . �� 1 885 . 7  2 3 2 4 . 1:1  2 6 4 0 . 3  �! 7 6 7 . J ;� 6 5 2 . 5 
5 1 ��3<,' . :� 1 2 75 . 6 1 1 9 7 . 4  1 4 7 5 . 9 1 T / 1 , /  2 1 9 8 . 7  2 5 1 8 . 3 2 6 6 5 . 9  

1 0 9 7 0 . 4  1 1 9 5 . 9  1 2 47 . B 1 1 1:11:1 . 5 1 46 9 . /  1 75 "/ , 8  2 1 "17 .  8 2 4 9 5 . 7  

l S  J 7 Y , J  942 . 0 1 1 7 3 . 5  1 2 3 H , ::� 1 1 8 :'1 . 6  1 4 �.7 . 6  1 7 4 2 . 3 2 1 6 0 . 2 .... 
20 4 9 J , O  /49 . 3 9 1 8 .  �i 1 1 5 9 . S 1 2 ? 7 . 6  1 1 6 4 . 0 1 4 :B . 3  1 7 1 3 . 9  0 

Q) .., �  � .J  /SO , �? 469 . �� 7 2 5  . . 7 9 0 4  • .  , 1 1 4 6 . 5  1 2 0 3 . 0 1 1 3 :! . 1 1 3 9 4 . 4 

3 0  56 3 . 9 "708 . 5  4 �· :? . 6 7 1 2 . 8 8 9 3 . 1 1 1 2 4 . 3 1 1 } 2 . 4  1 0 9 8 . 9  

35 �Si' . J  �. :� 9 . 6 6 7Y . 6  4 4 3 . 4 7 0 1 . �i 8 7 5 . 3 1 0 9 � . 7  1 1 4 1 . 3  

40 4 9 0 , <,1  5 20 . 6  506 . 0  6 6 1 . 1  4 �i � . 2 6 85 . 9 8 5 0 . 1 1 0 6 5 . 8 

4 S  4 4 5 . 6  4 5 5 . Y  4 94 . 6  4 90 . 1 6 4 3 . 2 4 23 . 4 6 6 �i . :\ 8 2 6 . 0  

5 0  4 0 9 . ()  407 . 2 4 2 "1 . 4  4 73 . 2 4 7 2 . 4  6 1 9 . 9 4 0 9 . �; 6 4 5 . 3  

55 :�6�' . "'  :� 6 0 . 4 J 7 1 . 4  4 00 . 0  4 4 7 . :5 4 4 7 . 9 �iY l . �! 3 9 2 . 3  

60 3 20 . Y  3 0 6 . 0  3 13 . 5  3 3 4 . "7  365 . 9  4 1 1 . 6 4 1 5 . 8  S�J 1 . 8  
65 �!6 8 . 8  2 3 Y . 8  �· 46 . �� 26 4 . 9 21:1 9 . 0 3 1 9 . 4  :i 6 :L 8 3 7 0 . 4  

7 0 1. 84 . �! 1 7 2 . 6 1 70 . 9  1 1:1 "1 . 1. 207 . 4 230 . �.' 2 5 8 . 8  2 9 8 . 0  

J5+ 1 6 0 . 2  1 45 . 6 1 55 . 6 173 . �? 1 9 9 . 4  2 30 . 1  2 6 6 . :� 3 08 . 1  

TOT Y4S4 . 1 9 /97 . 3 1 06 73 . 9  1 1 9 9 2 . B 1 3 7 7 1:1 . �· 1 5 "1 8 9 . 3  1 7 8 6 0 . �, 1 9 7 1:1 0 . 5  

HALlS 
AOE 1 9 40 1 94S 1 95 0 1 9!.iS 1 9 60 1 9 6 5 · 1 9 / 0  1 9 7 5  

0 1 460 . 9  l 39 1 . 4  1 6 65 . B  �?007 . 1  �! 4 9 2 . :.� 2tJ85 . �i 2 9 0 5 . 3  2 7 6 5 . 2  

5 un . J  1 280 . 5  1 251:1 . 8 1 S 31:1 . 6  1 88 2 . �· ::� 3 5 ::! . 0  :? 7 4 9 . 1  2 7 9 5 . 7  
1 0  1 1 1 5 .  �� 1 �� :..>8 . l  1 255 . 9  1. n12 . o  1 �· 3 4 . 8  1 8 7 0 . 7  :• :n 1 . �� 2 7 2 8 . 7  
1 �  8 26 . 3  I OE 0 . 1  1 :.'06 . 5 1 �! 4 8 . 2 1 2 4 7 . 8  1 5 2 4 . 1  I El!"'o 4  • 4 2 3 1 4 . :::> 
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20 5 1 2 .  �i 794 . 8 t o�;y . �! 1 289 . 6  1 2 36 . 5  1 2 1 / . 7  1 5 0 3 . �  1 8 3 '3 . 1 2S '1 5 1 . 0  488 . 9 7 70 . 1 1 0 4 2 . 2  1 2 73 . 7  1 1 74 . 5  1 1 66 . 6  1 452 . 3  
30 6 0 1 . ::. 7 2 3 . ::'· 4 72 . 8 'IS "/ ,  1 1 0 ;! 9 . 0  1 2 1 1 .  1 1 09 7 . 1 1 09 2 . 6  
3 5  �; 7 "1 . :� 566 . 4  68� • •  �� 4 6 3 . 6 7 4 5 . 6 9 90 . /  1 1 4 3 . 6 1 0 3 4 . 3  

40 500 . 1:1 �JJS . 6  5 38 . 6  6 65 . 0  45 4 . 1 no . 6  '1 4 2 . 1  1 0 95 . 2  

45 �451:1 . 4 4�;6 . 3  �iO�! . 0 ::i 1 7  . 1  6 4 2 . 9 4 3 6 . 8 6 85 . 5  9 0 3 . 6  

so �!81:1 . 9 3 1 8 . 9  4 1 9 . 0 4 7 2 . 8  4 9:.! . 0 6 1 1 . 9 4 1 4 . 4  654 . 5 

55 �!��· . t  �! 4 8 . 2  28 ;� . 9 ���:3 . �, 4 3 7 . 7  4 �i 1 . �' 5 7 1 . 8  3 8 8 . 8  

6 0  2 1 6 . :;.• �·04 . 9 2 1 0 . 7 ;! 49 . 1  ;� 4 1 . �· 3 9 1 . 7  4 1 2 .  1 5 1 7 . 5 .  

6 5  1 9 6 . �· 1. 60 . 7  1 6 1 . 4 1 7 3 . 0 :;_, oa . �; :;_'fi£4 , 2 3�\3 . k 3 � d . 4  

/ 0  1 4 3 .  �� 1 :.!6 . 8 1 1 2 d  U 9 , 0  1 3 1 . 0  1. 60 . 2 2:·! 4 . ;! 26 1 . 9  

'lS+  1 5 t . 'il  1 :!;i . 6  1 1 8 . 1 l1 6 . 4 1 2 4 . 8  1 3 ? . 3  l. 6 i' , Y  2 ? 6 . 2 

1 01 9 3 2 4 . 6 9 1'! :! () . �4 1 O H 2 0 . �� 1 :� �· 9 4 . 3 1 4 2 7 4 . �' 1 6 4 3 2 . 3  1 8 5 0 2 . 7  �· 04 Jl .  2 

C:iRANII 

T O T A L  1 8 7 7 1:1 . '1  1 9 6 2 3 . '1  �' 1 4 9 4 . �! :.? 4 ;! 8 7  . 1  2 8 0 5 2 . 4  3 2 2 2 1 . ::.  3 6 3 6 :� . 2  4 0 1 9 7 . '1  

H I DI" E R I O Ll l N I.Il C E S  Fon F I VF - Y E Ail lJ HE PER l OllS 
POPULAT I ON S l Z F.  1 9 1 9 6 . 5  2053 7 . 6  na4a . o 26 1 0 1 . 9  ��0 06 4 . 8  3 4 229 . 8 �ul;.•:s:.? . 4 

Y E A R L Y  B I R T H S  1:1 2'1 . 4  9 24 . 3  1 0!)7 . 2 1. :.!�0 . 6 1 31:1 2 . 2 1 368 . 1:1  1 2 6 3 . 0  ..... 
0 

Y E A R L Y  D E A T H S  6 b3 . 1 55 7 . l  526 . 7  5 2 4 . 4  5 1 1 . 0 4 7 1 . 3 4 2 1 J l  10 
N E f  YEARL Y H I G k A N T S  4 . 7  6 . 9  28 . 1 26 . 9 - 3 7 . 4  - 69 . �! - ·1s . o  

YEAf�L Y R A f E S  l"f.'f( fHOUSANJ.I f'OPULA l l llN 

G F R • S I R T H S / F E H < l S - 4 4 ) 2 2 1 . �4 �)23 . 0  222 . 9 2 35 . 3  2 29 . 8  1 9 / . l  l SH . �i 

B I R T H  RATE 4 3 . 1  45 . 0 46 . 3  4 7 . 9 46 . 0 4 0 . 0 3 3 . 0  
DEATH RAl E 34 . 5  2 '1 . 1  23 . 1  20 . l  1 / . 0 1 3 . 8  1 1 . 0  

NATURAL I NCREASE 8 . 6  1 7 . 9  2�4 . 2 27 . 8  29 . 0  26 . 2  =!2 . 0  

N E 'f M I GRAT I ON 0 . 2  0 . 3  1 . 2  1 . 0 - 1 . 2 -=! . 0  - 2 . 0  

POP I NCREASE a . s  1 8 . 2  :.>4 . 4 28 . 9  'i 7  • .  , 2 4 . 2  20 . 1 
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Appendix B 

Estimation of 'fiends in 
Infant and Early Childhood 

Mortality from 

Birth-Survival Histories 

Miroslav Macura 

This append ix descr ibes a method for estimat ing time 
trends of infant and early childhood mortality for both 
sexes from birth-survival h i stor ies collected in  a sing l e  
sample survey . The method was developed expressly to 
estimate trends i n  Tur key f rom the birth-survival 
histor ies recorded in the 1968 Hacettepe survey . I t  was 
first employed in  1975  to obtain estimates for Turkey and 
her reg ional and urban-rural subpopulations (Macura , 
197Sa and 1975b) . In the present study , the method wa s 
used to produce trend estimates for the six d ivisions of 
the country (Table 2 0 ) . 

DATA REQUIREMENTS 

Application of the method entails the use of data 
routi nely collected in birth-survival histor ies . Th e 
data refer to each live-born child and include : year of 
birth , the child ' s survival status at the time of survey , 
and the year of death i f  the child d ied before the survey 
year . The information i s  used to tabulate separately 
live-born and deceased children of both sexes by calendar 
year of birth . Among the former , only children born 
before the survey year are included . Among the latter , 
only those born and deceased before the year are 
covered .  The tabulations are used to d ivide the number s  
of deceased children by the corresponding numbers  of 
live-born children by year of birth . The results are 
reported proportions dead pr ior to the survey year i n  
single-year birth cohorts of chi ldren . The cohort 
proportions dead are used to estimate the trend of infan t 
and early chi ldhood mortal ity by the present method . 
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When estimates are sought for d ivi sions of the 
country , as in the present study , women are classif ied by 
residence at the t ime of survey . The proport ions dead 
obtained then pertain to selected d ivisions ,  subject to a 
number of reservations about the allocation of women ' s  
b i r ths to d ivisions d ifferent f rom present res idence . 
Those are d i scussed i n  detai l  in Chapter 3 .  

APPLICATION OF THE METHOD 

The method is  described in two sections . The f irst 
explains a version of the method appl icable to error-fre e 
data . I n the second sect ion , the vers ion i s  extended to 
cope with certain imprec i sions in data that normally 
a r i se in  apply ing the method . 

Estimation f rom Accurate Data 

Let the year immediately pr ior to the survey year be 
denoted as t=O and let t ime be measured in  terms of 
calendar years ,  taking t=O as the or ig i n .  Le t  da stand 
for the proport ion dead at the end of the year t=O in a 
cohort aged a years last birthday at this date . Let Lx 
be the life  table number of per son-year s  lived between 
exact years of age x and x+l . Now , there i s  an equat ion 
showing the relat ionship that exi sts between a cohor t 
p roportion dead and the cohort ' s  probabi lities of 
surviving through consecutive calendar years betwee n 
bi rth and the end of t•O . I f  the l i fe table rad ix ,  £ 0 , 
i s  set equal to 1 and i f  an equat ion i s  wr itten for each 
cohort ,  starting with the cohort aged 0 last birthday at 
the end of the year t=O , the following system of 
equat ions i s  obtained : 

1 - < L o> o = do 

1 - < Lo> -1 • ( L1/Lo> o = d1 

1 - ( Lo> -2 • ( L1/Lo> -1 • (L2/L1) 0 • d2 
where subscr ipts of the survival  ratios denote calenaa r 
years . 

When informat ion on da ( for a=O , 1 ,  2 ,  • • • ) i s  
ava i lable from the birth-survival h istor ies , the above 
equations make it  possible to est imate the infant 
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mortality rate , q ( l) , for each t ( t=O , -1 , -2 , • • •  ) by 
utiliz ing Coale-Demeny model l i fe tables (Coale and 
Demeny , 1966) . The est imation procedure reduces to 
finding a model l ife table for each t ,  as follows . 

First , a table for t•O is located . I t  i s  the one tha t 
embod ies the Lo that sat isf ies the f irst equat ion . The 
table i s  found by interpolating linearly between both­
sexes model life tables at intege r  levels of mortali ty o f  
the selected Coale-Demeny family .  I t  i s  then used to 
compute the survival ratios to wh ich cohorts born befor e 
t•O are exposed to in t•O : (L1/Lo > o , (�/� ) o , · · ·  

Next , a table for t•-1 is  located . Give n  
< LtiLo > o , it  embod ies the L0 for t•-1 that 
sat isfies the second equat ion . The table is used to 
compute survival rat ios to wh ich cohorts born pr ior t o  
t•-1 a r e  exposed t o  in t•-1 : (�/Lo > -1 '  (�/� > -1 , • • • 

Then , g iven ( LlfLo> -1  and (L2/L1> 0 , th e 
table for t=-2 wh ich embod ies the L 0 that sati sf ies the 
third equat ion i s  located . Further computat ions proceed 
in t he same fashion . 

Once the model tables for ind ividual calendar year s  
are located , the trend estimate i s  reached simply by 
assoc iating the q ( l )  ' s  embod ied in  the tables with 
respective calendar year s .  

Est imation from Defective Data 

Unless mortality r i ses strongly over t ime , the cohor t 
propor t ions dead should increase as the cohort year of 
bi rth moves backward from t•O . When there are short-ru n 
f luctuat ions in mortal ity ,  the t ime schedule of 
propor tions z igzag s  according ly . Whenever the information 
u sed i s  defective , however ,  the schedules z ig zag much 
more than could be poss ibly explained by the short-run 
fluctuat ions . Under most c ircumstances these excessive 
var i a t ions could plausibly be attributed to a more or  
less  r andom mi sreport ing of the year of birth and 
probably to sampling var iance too . Both the misreport ing 
and the sampling var iance appear to affect the proport ions 
of the cohorts born at ear l ie r  date s ( say 20 to 30 years 
Pr ior to t=O ) more than those of cohorts born c loser to 
the survey . 

I f the method i s  appl ied to propor t ions that are 
defective due to sampling var iance and random 
misreporting , est imates of infant mortal ity rates 
refer r ing to most of the year s  are biased ; some ar e 
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biased upward , the others  downward . As a rule , est imate s 
r efer r i ng to years in which cohorts with unduly high 
proportions dead were born are upwardly biased and vice 
versa . Fortunately , i t  is  largely possible to remove the 
bias arising from the data errors by utilizing smoothing , 
which i s  descr ibed next . 

The proport ions dead are f i rst plotted against t ime 
(year of birth ) and then approximated by a smooth , 
f ree-hand-drawn t ime schedule of proport ions dead . Then , 
values of the proport ions are read from the smooth 
schedule and converted into a trend estimate , as if  the 
data util i zed were error-free . Next , the time per iod 
spanned by the schedule i s  split into two intervals of 
approximately equal length and a ratio is calculated fo r 
e ach i nterval . The denominator of the ratio for the 
g iven t ime interval  is  the reported number of deaths that 
occurred before the survey year in cohorts born within 
the interval . The numerator i s  the number of deaths tha t 
would have occurred before the survey year i f  the cohorts 
born within the interval had been exposed to mortality 
cond it ions consistent with the smooth proportions . 

To show how a ratio for a par t icular interval i s  
computed , let Sa and Da be , respect ively , reported 
n umbers of surviving and dying children before the end of 
t=O i n  a cohor t age a .  Let d ' a be a " smooth " 
proport ion dead of the same cohort and D ' a be the 
number of deaths consistent with d ' a • where D ' a i s  
calculated a s  (d ' a> ( Sa) / ( 1-d ' a> •  The formula fo r 
calculat ing D ' a i s  der ived from the definition of the 
smooth proport ion dead : d 'a • D 'a/ (D 'a +Sa > • Now 
the ratio of the t ime interval -a 1 to -a 2 , a2 
a1 , i s  computed as : 

D a 

where a is  an age var iable and a1 and a2 are years of 
age at the end of t•O of cohorts born in the latest and 
t he earl iest years of the interval , respectively . 

When the smooth schedule i s  a poor approximation o f 
t he observed proportions , the segment of the trend that 
refers to a few years immed iately pr ior to t•O is  
sawtoothed or k inked and/or one or both ratios d iffer 
mar kedly f rom unity . The ratio for a particular interva l 
t hat exceeds (or falls short of)  unity results from 
smooth proportions which on the average exceed (or fal l 
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short of ) the correspond ing observed proportions . 
Normally , i t  is  necessary to draw a few smooth schedules 
before the one that approximates observed proportions 
closely i s  reached . The rat ios implied by this schedule 
are close to unity and the trend obtained is smooth 
throughout . The trend is an est imate of the past time 
path of infant and early childhood mortality . 

Use of Aggregated Cohorts 

I t i s  possible to save the t ime and effort entailed in 
estimat ing the trends i f  proportions of aggregated--say , 
two-year--rather than single-year birth cohorts are used . 
The use of three- or f ive-year cohort proport ions is  
possible too . However , in order to control for 
imprec isions ar ising from the aggregation itself , 
estimat ion for Tur key was based on the proport ions of the 
two-year cohorts . 

BIASES ARISING PROM ERRORS IN DATA AND ASSUMPTIONS 

The est imates of trends in infant and ear ly childhood 
mortality based on birth-survival histor ies may suffer 
from several error s in data and assumpt ions . Concern ing 
data inaccurac ies , the trend est imates could be biased 
due to sampling var iance and random misreporting of the 
year of birth, the two causes of data er rors discussed 
earlier . They could also be defective as a result o f  
selective omission of deceased children and misreporting 
that exaggerates t ime elapsed since birth . 

To offset adverse effects of the sampl ing var iance and 
the random misreporting , smoothing was incorporated into 
the estimation .  I t  is  fai rly l ikely that under most 
c i rcumstances smoothing keeps biases associated with 
these data problems under control . Under spec ial 
cond itions , however , smoothing is  not equally useful ; fo r 
example , when the number of children included in 
birth-survival histor ies is  very l imited and/or whe n 
year-of-birth misreport ing , although largely random, is 
part icularly pronounced . Under such ci rcumstances , the 
trend obtained may depend to a considerable degree on the 
choice of the intervals for which rat ios are computed . 

Er rors in data assoc iated with selective omission of 
deceased children and year-of-birth misreporting that 
exaggerates t ime elapsed since birth affect the trend 
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e s t imates fully .  To the extent these two problems exist , 
they probably affect more strongly informat ion pertaining 
to children born longer ago . Hence , it is quite likely 
that these two cause s of data error s ,  when present , resul t 
i n  proport ions dead that r ise less steeply than in real ity 
with the cohor t year of birth ,  as it  moves backward from 
t he survey year . When the proport ions dead are defect ive 
in the way j ust described , infant mortali ty rates 
refer r ing to earl ier years are downwardly biased and 
consequently the overall rate of mortality decline i s  
underest imated . 

The t rend est imation is  based on a few implic it 
assumpt ions . Whenever the method i s  applied , two 
assumpt ions are used . The f irst maintains that the age 
patter n  of mortality between ages 0 and 2 5  to 30 embod ied 
in the Coale-Demeny model family used closely approximates 
the pattern prevail ing in the population for which the 
estimate is sought . The second assumption postulates no 
assoc iat ion between the surviva l  of mothers  and the 
mortal ity of their  chi ldren . 

When the estimat ion i s  per formed for reg ional and 
u rban-rural d ivisions of the national populat ion , two 
add i t iona l assumpt ions are made . According to the first , 
e ffects on the trend est imates arising from transfers of 
infant and childhood mor tality exper ience across 
d ivi s ional boundar ies are minor 1 the transfers are 
assumed to be the consequence of pre-survey migration o f  
women . Accord ing to the second , transfers o f  the 
mortality experience across urban-rural boundar ies , which 
a r i se from reclassification of communities as thei r  s i ze 
changes , have neg l ig i ble effects on trend estimates . 

Nonfulfillment of the assumpt ions leads to biases i n  
the est imates . Thus , when the model and real age pattern s 
of mortal ity d iffer , the trend est imate is  erroneous . 
Likewise , when the assumptions on approximate neutrality 
of transfers  of infant and childhood mortality exper ience 
are violated , the divisional estimates  are bound to be 
b iased . These qualif icat ions of the est imates are 
d i scussed in  greater detail in Chapter 3 and adj ustment s 
are introduced to take the more important biases into 
account . 
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Appendix C 

Adjustment of the 

National Censuses for 

Age Misreporting 

Age misreporting i s  a common defect of censuses , and a 
var iety of methods have been developed to deal with the 
problem . A procedure suitable for the Turk ish censuse s 
was developed by Demeny and Shorter ( 1968) . In recent 
years ,  refinements of the method have appeared in the 
literature,  and they are useful for interpreting the age 
misreport ing pattern . 

Misrepor ting consists of raising or lower ing one ' s  
age , wh ich affects the standard census age distribut ion 
by transferr ing some persons across the boundar ies of 
standard five-year age groups . Das Gupta ( 1 9 7 5 )  applied 
a model of these transfers to Turk ish females in the 1955 
and 1960 censuses , and showed that misreporting for 
females typically consists of upward transfer (Table 
C-1 ) . Above age 40 , age heaping ( see glossary) 
dominates , but it does not stop the persistent upward 
•slide • that starts from the very youngest age group . 
The overall pattern i s  the so-called Asia-Afr ica one 
described in Manual IV (United Nat ions , 1967) J it wa s 
ident if ied in Tur key by Demeny and Shorter and confirmed 
by Das Gupta ( 1 9 7 5 )  and Ntozi  ( 1978 ) , each using somewhat 
d if ferent methods . 

A f ine example of Tur kish age exaggerat ion comes from 
the 1935  census , which tabulated per sons aged 100 year s 
old and over by province . In that census , 2 , 256  males 
and 3 , 98 5  females claimed to be centenar ians . The 
centenar ian r ates were approximately 1 , 000 per mi llion 
inhabitants in Eastern Turkey and 200 in Western Turkey . 
An old but reasonably accurate Japanese life table with a 
life expectation of 4 2  years for male s  ( s imilar to that 
of Tur key in 1935 ) shows only 2 centenar ians per million 
inhabitants .  
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TABLE C-1 Propor t ions of "True" Populat ion of Females 
in  1955 Transfer red Upward or Downward from Five-Year 
Ag e Groups by Misrepor t ing :  Tu rkey 

Propo r t ions of 

Popu lat ion a Popu lat ion "True •  Popu lat ion 

( thousands ) Tra nsfers Tran sfer red 

D i r ect ion 

Age of 

Group Enumera ted " True" Tran s f er Up Down Up Down 

0-4 1 , 8 8 9  1 , 9 70 . 7  up 8 1 . 7  . 0 4 1  
S-9 1 , 570 1 , 5 3 1 . 7 up 4 3 . 4  . 0 2 8  

10-14 1 , 0 9 7  1 , 1 13 . 4  up 5 9 . 8  . 0 54 
1 5 - 19 1 , 0 94 1 , 16 7 . 0  up 32 . 8  . 1 14 
20-2 4 1 , 1 17 1 ,  1 3 1 . 2  up 4 7 . 0  . 13 0 
25-2 9 1 , 0 2 7  9 5 4 . 1  up 7 4 . 1  . 07 8  
30-34 7 3 5 . 1  6 8 9 . 1  up 2 8 . 1  . 0 41 
3 5 - 3 9  5 2 8 . 5  5 1 5 . 5 up 15 . 1  . 0 2 9  
40-4 4 6 24 . 7  5 8 7 . 3 n e i ther 

4 5 - 4 9  4 7 5 . 6  5 4 4 . 6 both 4 6 . 7 2 2 . 3  . 08 6  . 0 4 1  
S 0 - 5 4  5 31 . 0  4 7 9 . 4  n e i ther 

SS-59 3 10 . 4  3 8 3 . 5  both 6 8 . 2 4 . 9  . 17 8  . 0 13 
60 - 6 4  3 89 . 3  3 0 1 . 1  n e i ther 

6 5-69 17 3 . 7  2 16 . 2  both 2 2 . 5 2 0 . 0  . 10 4  . 0 93 
70 -7 4  17 2 . 1 1 5 5 . 2  up 5 . 6  . 0 36 
7 5  + 159 . 3 15 3 . 0  n e i ther 

To t a l  1 1 , 8 9 3  1 1 , 8 9 3  

aThe popu lat ion of 1 9 5 5  i s  a d j u sted re l a t ive t o  1960 for the effect of 

internat ion a l  migr a t ion as t eq u i red by the cor r ect ion procedure. 

Sourc e :  Compu ted f rom Da s Gupta ( 1 9 7 5 ) .  

The elegant representat ion of misrepor t ing achieved by 
the Das Gupta refinement of the Demeny-Shorter procedure 
r equi res elaborate computer wor k :  a d ifferent program is 
requi red for each sex and every pai r  of censuses . 
Comparing Das Gupta ' s  results with those of Demeny­
Shorter ' s or iginal , rather simple method shows that ther e 
i s  l ittle pract ical d i fference (Table C-2 ) . Therefore , 
the s impler approach i s  preferable for practical 
applicat ions . 

PATTERNS OF AGE ERROR BY SEX 

The pattern of age error for Turk i sh females and male s 
d iffers markedly , though not in the youngest two age 
groups . The amount of excess or def icient reporting due 
to age transfers i s  shown in Figure C-1 for each age 
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TABLE C- 2 Compar ison of oemeny-shor ter (D-S) and P .  cas 

Gupta (PDG) •corrections• of Age Distr ibut ions for 
Misstatement of Age ,  Females , 1955 and 1960 1 Turkey 

1960 Census ( in thousands) S i ze of •cor rection• (percents) 

Alge 
Group 

D-4 
S-9 

lD-14 
15-19 
20-24 
25-29 
30-3 4  
35-39 
40- 4 4  
45-49 
S0- 5 4  
55-59 
60- 6 4  
65-69 
70- 7 4  
7 5+ 

TOtal 

•cor rected" 

Census as 
EnUIIer a ted o-s 

2 , 079 . 0  
1 , 928 . 0  
1 , 4 89 . 0  
1 , 0 59 . 0  
1 , 12 8 . 0  
1 , 17 7  . o  

9 85 . 8  
69 3 . 8  
5 48 . 4  
soo . o  
581 . 2  
369 . 4  
461 . 4  
2 13 . 8  
19 5 . 7  
18 2 . 1  

13 , 5 91 

2 , 159 . 0  
1 , 89 2 . 0  
1 , 512 . 0  
1 , 100 . 0  
1 , 12 8 . 0  
1 , 108 . 0  

9 5 5 . 7  
694 . 8  
518 . 9  
570 . 8  
530 . 9  
4 50 . 9  
3 59 . 9  
258 . 5  
17 5 . 7  
177 . 3  

13 , 5 91 

PDG 

2 , 16 9 . 0  
1 , 89 2 . 0  
1 , 517 . 0  
1 , 103 . 0  
1 , 15 2 . 0  
1 , 1 14 . 0  

9 37 . 9  
676 . 2  
50 4 . 3 
57 2 . 1  
5 26 . 1  
4 5 6 . 5  
3 5 5 . 6  
2 65 . 9  
174 . 8  
1'7 5 . 2  

13 , 5 9 1  

1960 

o-s 

4 
-2 

2 
4 
0 

-6 
- 3  

0 
-s 
u 
-9 
2 2  

- 2 2  
2 1  

- 1 0  
-3 

0 

PDG 

4 
-2 

2 
4 
2 

- s  
-s 
-3 
- 8  
u 
-9 
24 

- 2 3  
2 4  

- 1 1  
-4 

0 

19 ssa 

o-s 

4 
-2 

1 
7 
1 

-7 
-6 
- 2  
-6 
15 

-10 
24 

-23 
24 

-10 
-4 

0 

PDG 

4 
-2 

2 
5 
0 

-6 
-4 

0 
-6 
15 
-9 
24 

-23 
24 

-11 
-s 

0 

Mo te •  The se •cor rect ions• vere in both instances baaed on the use of 
" South" .odel l i f e  table s .  subsequent research baa shown that spl i t-leve l 
•saat• .odela are the beat f i t  to TU r k ish .ortal i ty .  Ad j uat.enta of age 
distributions by the panel are baaed on the "East• .adel e .  

•Enuaerated and cor rected data no t  ahovn in th is table. 

Source s a DeMny and Shor ter ( 19 68 • 3 3 ,  53-54)  1 Daa Gupta ( 197 S a 3 1 1 ) . 

group by selecting a reasonably representative pai r  of 
censuses ( 1955  and 1960 ) to show the differences by sex . 
Females are underreported in the range of 10 to 2 5  year s 
of age and overreported from 2 5  to 3 5 .  This  particular 
vacat ing of one age range and overreporting of another i s  
probably due to claims of a higher-than-true age 
Uamed iately after mar r iage or chi ldbear ing . Note tha t 
the quantitative amounts of error do not necessar ily 
imply that very large number s  of people misreport age . 

Males on the other hand , are attr ibuted ages on a 
different soc ial basi s  than females , with the result tha t 
they are overreported in the 10-20 age range and 
underreported from 2 0  to 3 0 . Some per sons apparently 
c laim ,  or are j udged by enumerator s ,  to be below the age 
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FIGURE C-1 Age Errors by Sex : Difference Between 
Enumerated and Cor rected Populat ion by Five-Year Age 
Groups : Tur key (excess as percent of cor rected ) 

75+ 

Source : For 1955-60 pair of census , see Tables 1 and C-3 .  

o f  mil itary service (about age 2 0 ) , o r  mar r iage (mid-20s ) 
until these events actually occur . This  causes many 
males to be reported at a lower age when they are 
actually in  the 20-30 range , thus deplet ing the number 
reported in the upper range . At the upper end of the 
2 0-30 range , some men may well be reported at ages above 
3 0  i f  they are marr ied .  Males typically marry in the i r  
mid- and late 20s  and thereafter become known as 30 or 
above even i f  they are not in fact that old . 

Age heaping on tens above age 4 0  is  stronger for 
females than males , suggest ing that female age repor ting 
is generally less accurate than male report ing . 

AGE CORRECTIONS FOR 1935-75 

The Demeny-Shorter method was appl ied to all pairs of 
censuses from 1935-40 to 1970-7 5 .  The method wor k s  wel l 
for the per iod from 1935  to 1960 . Thereafter , 
out-migrat ion was substant ial and age er ror s in th e 
migrat ion data cause errors in the est imated correct ion 
factor s themselves . The pattern of age errors detected 
for each sex is stable over the 1935-60 per iod , with a 
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slight trend toward reduced magnitude in general . Th e 
corrections for 1935 to 1960 were carr ied out , therefore , 
by fitting a linea r trend to the age cor rection factor s 
for each age g roup between 1935-40 and 1955-60 . The 
factors were then held constant after 1960 . The 
corrected nat ional age distr ibut ions are shown in Table 
C-3 and Figure C-2 . 

MALE 

I I I 
3,000 2,000 1 ,000 

AGE 

7 5  and over 

70 to 74 

65 to 69 

60 to 64 

55 to 59 

50 to 54 

45 to 49 

40 to 44 

35 to 39 

30 to 34 

25 to 29 

20 to 24 

1 5  to 1 9  

1 0  to 1 4  

5 to 9  

O to 4  

0 

THOUSA N DS 

I 

0 

I I 
1 ,000 

FEMALE 

- - - - 1 935 

-- 1 97 5  

I I 
2,000 

I I 
3,000 

FIGURE C-2 Populat ion by Age and Sex Cor rected for Age 
Misreporting , 1935  and 1975 : Turkey 

Source : Table C-3 . 
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TABLE C-3 Popu lat ion ( i n tho u sand s ) by Ag e and Sex , Cor rected for Ag e M i srepor t i ng , 1 9 3 5 -7 5 : 
Tur key 

. 

Ag e 19 3 5a 19 40 19 4 5  19 50 19 5 5  19 60 1 9 6 5  1 9 7 0  19 7 S b 

Ma les 
0 -4 1 , 4 86 . 0  1 , 4 27 . 0  1 , 3 31 . 0  1 , 6 38 . 0  2 , 0 53 . 0  2 , 2 70 . 5  2 , 4 6 2 . 5  2 , 7 7 5 . 4  2 , 8 8 2 . 0  ..... 

t-.1 
S-9 1 , 12 2 . 0  1 , 3 12 . 0  1 , 2 6 1 . 0  1 , 2 5 8 . 0  1 , 5 8 7 . 0  1 , 98 7 . 0  2 , 3 23 . 0  2 , 5 0 5 . 0  2 , 6 8 1 . 1  t-.1 

10-14 80 2 . 1 1 , 1 15 . 0  1 , 2 1 0 . 0  1 , 2 0 1 . 0  1 , 2 21 . 0  1 , 6 0 1 . 1  1 , 9 58 . 7  2 , 2 4 3 . 8  2 , 589 . 5  
1 5- 19 5 4 1 . 5 7 9 8 . 9  1 , 0 18 . 0  1 , 2 3 5 . 0  1 , 2 17 . 0  1 , 2 2 8 . 3  1 , 52 7 . 6 1 , 8 9 6 . 9  2 , 2 7 9 . 6  
2 0 - 2 4 7 6 7 . 2  5 3 3 . 4  8 0 9 . 1 1 , 0 17 . o  1 , 2 4 5 . 0  1 , 2 21 . 6  1 , 2 6 2 . 5  1 , 5 56 . 0  1 , 9 0 5 . 1  
2 5- 2 9  6 9 1 . 3 7 4 8 . 3  5 2 8 . 2  7 8 5 . 9  1 , 0 3 0 . 0  1 , 2 3 8 . 3  1 , 134 . 8 1 , 188 . 9  1 , 5 5 7 . 4  
3 0 - 3 4  6 4 7 . 4  6 6 3 . 6  7 70 . 6  5 3 8 . 5  7 51 . 7  1 , 0 1 1 . 6 1 , 1 2 6 . 1  1 , 0 0 5 . 5  1 , 0 77 . 4  
3 5-39 5 19 . 4  6 14 . 1 6 24 . 2  694 . 1  5 14 . 9  7 3 3 . 0  9 8 0 . 6 1 , 0 9 5 . 6 1 , 0 13 .  7 
40-4 4 3 4 8 . 0  4 8 9 . 0  5 6 2 . 6  56 2 . 3  6 6 8 . 5  50 1 . 3  7 0 1 . 9  9 1 5 . 6  1 , 0 87 . 6  
4 5-4 9 2 6 3 . 2  3 2 4 . 6  4 3 0 . 5  5 3 3 . 2  5 5 8 . 5 6 5 0 . 6  4 7 7 . 4  6 8 9 . 1  9 6 5 . 3  
S 0 - 5 4  2 22 . 7 24 2 . 3  2 7 7 . 4  3 8 1 . 1  4 9 4 . 2  5 3 8 . 5  6 0 4 . 2  4 5 0 . 0  6 4 4 . 1  
5 5-59 186 . 7  197 . 7  192 . 1  2 3 7 . 5 3 5 8 . 9 4 6 3 . 3  4 9 2 . 9  5 4 3 . 7 4 2 5 . 1 
60-64  14 6 . 0  15 8 . 9  16 9 . 9  16 9 . 3  2 1 1 . 4  3 2 6 . 1  4 0 2 . 2  4 2 2 . 2  4 5 8 . 4  
6 5-69 1 1 7 . 3 1 14 . 5  11 1 . 9  12 7 . 8  13 9 . 1  18 1 . 6 2 8 2 . 8 3 5 1 . 8 3 8 6 . 4  
7 0 - 7 4  8 9 . 7  8 0 . 5  7 7 . 3  7 4 . 0  9 3 . 6 10 7 . 8  13 8 . 6 20 9 . 7  2 4 8 . 6  
7 5+ 7 9 . 5  7 9 . 7 7 1 . 7  7 5 . 4  9 0 . 3  10 3 . 3  121 . 2  157 . 9  2 15 . 8  

Su bt otal 8 , 0 30 8 , 8 99 9 , 4 4 7  1 0 , 5 27 1 2 , 2 3 3  14 , 1 6 4  15 , 9 97 18 , 0 0 7  20 , 4 1 7  
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Fema les 
0-4 1 , 3 99 . 0  1 , 3 2 8 . 0  1 , 2 4 5 . 0  1 , 5 74 . 0  1 , 9 62 . 0  2 , 16 3 . 4  2 , 3 56 . 4 2 , 6 9 3 . 2  2 , 7 52 . 0  
5-9 1 , 074 . 0 1 , 192 . 0  1 , 17 6 . 0 1 , 174 . 0  1 , 49 8 . 0  1 , 867 . 2  2 , 181 . 1  2 , 399 . 7 2 , 574 . 5  

10-14 80 9 . 3 1 , 0 44 . o 1 , 117 . 0  1 , 10 6 . 0  1 , 10 6 . 0  1 , 4 96 . 9  1 , 8 22 . 2  2 , 17 3 . 7  2 , 50 2 . 2  
1 5 - 19 5 6 3 . 1  7 8 0 . 2  1 , 0 18 . 0  1 , 194 . 0  1 , 14 1 . 0  1 , 0 9 1 . 7 1 , 4 07 . 4  1 , 8 2 0 . 1  2 , 2 19 . 7  
20-24 6 8 3 . 7  5 3 8 . 3  7 0 9 . 3  9 8 3 . 7  1 , 1 15 . 0 1 , 12 3 . 0  1 , 12 9 . 3  1 , 3 4 6 . 0  1 , 70 1 . 2  
2 5 - 2 9  6 8 0 . 1  6 5 5 . 7  5 7 5 . 9  698 . 9  9 5 6 . 2  1 , 10 7 . 4  1 , 093 . 3  1 , 0 8 2 . 6  1 , 3 07 . 6  
3 0 - 3 4  5 90 . 0  6 5 6 . 0  6 4 9 . 9  5 5 4 . 7  6 99 . 2  9 59 . 8  1 , 1 0 5 . 7  1 , 13 1 . 9  1 , 0 6 6 . 7 
3 5-39 5 15 . 2  5 66 . 4  57 7 . 0  598 . 0  5 2 7 . 6  7 00 . 5 9 44 . 6  1 , 10 5 . 0  1 , 14 8 . 9  
40-4 4 4 4 2 . 3 490 . 5  5 1 9 . 4  5 5 7 . 0  5 8 8 . 0  5 2 5 . 2  6 4 8 . 9  8 5 9 . 6  1 , 0 1 7 . 6  
4 5 -4 9 38 6 . 4  4 16 . 4  4 4 8 . 0  5 2 0 . 8  5 50 . 4  5 7 8 . 4 49 7 . 4  6 5 0 . 8 9 52 . 6  
5 0 - 5 4  3 3 2 . 2 3 5 9 . 9  3 81 . 2  4 19 . 8  4 79 . 8  5 38 . 3  5 4 8 . 0  4 7 2 . 1  5 9 6 . 1  
5 5 -5 9 2 7 8 . 6 2 9 7 . 4  29 2 . 8  3 3 7 . 5 3 9 1 . 8 4 5 8 . 0  5 15 . 1  54 4 . 8  4 84 . 5  
6 0 - 6 4  2 13 . 3  2 3 6 . 0  2 57 . 3  2 6 9 . 4  2 9 8 . 2  3 6 3 . 8  3 9 5 . 9  4 16 . 8  4 3 3 . 3  
6 5 -69 159 . 3  16 4 . 0  172 . 1  2 0 3 . 8  2 19 . 7  2 6 1 . 2  3 3 1 . 6 3 8 9 . 2  4 51 . 2  
70 - 7 4  1 0 1 . 8  10 6 . 8  1 1 1 . 0 1 17 . 8  150 . 2  17 6 . 4  19 9 . 2  2 3 8 . 7  2 6 7 . 9  ..... 
7 5+ 8 9 . 3  90 . 3  94 . 2  1 1 1 . 1  148 . 3  179 . 7  2 17 . 9  2 6 8 . 9  3 0 3 . 1  ..., 

w 

Su bt otal 8 , 3 1 7  8 , 9 2 2  9 , 3 4 4  10 , 4 20 1 1 , 8 31 13 , 5 91 15 , 3 94 17 , 5 9 8  19 , 7 80 

Total 16 , 34 7  17 , 8 21 18 , 7 90 2 0 , 9 4 7  2 4 , 0 6 5  2 7 , 7 5 5 3 1 , 3 9 1  3 5 , 6 0 5  4 0 , 19 8  

al nc ludes provi nce o f  Ha tay , annexed in 1 9 3 9 . 
bp r e 1 iminar y :  est imated from a one percent sampl e of the 1975 cen sus . 
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Appendix D 
International Migration 

Data on internat ional migrat ion are required for several 
of the procedures used in this report : estimat ing crude 
b i r th rates by mult iple reverse projections (Chapter 2) , 
estimating mortal ity above age 5 by forward proj ect ion 
( Chapter 3 ) : and adj usting the censuses for age 

misreporting (Append ix C ) . Available data were used , 
t herefore , to establ ish estimates of the net balance of 
migration and its distr ibution by sex and age . 

MIGRATION VOLUME 

The censuses of West Germany enumerate populat ion by 
national or ig in .  These censuses , reports by the Labor 
Bureau in Turkey , and spec ial stud ies of the State 
Planning Organization based on Turkish consular survey s 
and other sources , were used to formulate the migration 
est imates from 1960 to 197 5 .  For 1935  to 1960 , volume 
e st imates by Tur k i sh scholars are available (Geray , 1962 7 
Turkay , 196 2 ) . 

Censuses of destination countr ies such as West Germany 
are par t icularly useful in mak ing migration estimates , 
because they keep track of the stock of Turks living 
abroad . Two-way circulation with the home country shows 
up as changes in this stock after allowance for natural 
i ncrease . To illustrate how thi s estimation procedure 
works , the use of the West German censuses to est imate 
the net flow dur ing 1970-75 is explained below. 

The Turk i sh populat ion in West Germany increased from 
429 . 4  thousand in May 1970 to 1 , 0 79 . 3  thousand at the end 
o f  September 1976 . (Data for the exact f ive-year per iod , 
1970-7 5 ,  are not available . )  Thi s  change amounts to an 
annual rate of increase of 14 . 5  percent . Births to 

1 2 4  
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Turkish parents living in Ge rmany ( both parents Tur k s ) 
were 161 . 4  thousand , implying a crude birth rate among 
the migrants of 4 3  pe r  thousand . S ince the death rate 
presumably is low (perhaps about 8 ) , natural increase may 
be assumed to be 3 . 5  percent . A population increase of 
11 percent ( 14 . 5  percent less 3 . 5  percent) due to 
aigration implies the volume of Tur kish migration to 
Geraany dur ing the f ive years f rom October 1970 to 
October 197 5 .  To calculate the growth of the migran t 
population over the f ive-year per iod , the following 
equation is used : 

where P1 i s  the population to be est imated , P0 i s the 
o r ig inal population , r i s  the yearly rate of growth , and 
t i s  t ime elapsed (years)  between the dates of P0 and 
Pl. 

S ize of Migrant Stock 

Oct . 1970 : 429 . 4  e ( . l4 5 )  ( . 5 ) 

Oct . 1975 : 4 29 . 4  e ( . l4 5 )  ( 5 . 5 )  

Change i n  s i ze over five years 

Allocate 1 1 . 0/14 . 5  to migration 

Balance due to natural increase 

Thousands 

461 . 7 

A second source of information i s  annual data from 
West Germany on migrant movements themselves . These 
data , shown below, j ust ify a f ive-year net mig ration 
e stimate of 300 to 400 thousand : 

Net Migrants 

!!Y. ( thousands ) 

1 971 +126 . 4  

197 2  not available 

1 973 +162 . 8  

19 74 + 50 . 0  

1 9 7 5  - 4 9 . 9 
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A n  upward bias may exi st in these particular data because 
they are descr ibed as including " short-term" in-migrants . 
The out-migrant data , on the other hand , are deletions 
from local population reg i ster s  where Turks  have 
r eg istered their  residence . 

Allowing a marg in for net migration to other count r ie s ,  
and for demographic growth o f  the net migrant flow after 
a r r ival abroad , the demographic effect on the Turk ish 
population in Tur key for 1970-75  is est imated at a los s 
of 4 0 0  thousand persons . Thi s  estimate , taken together 
with estimates from other sources for other date s ,  
provides the ser ies shown i n  the last column o f  Table D-1 . 

The d i str ibution of migrants by sex and age for the 
y ears since 1960  is found in a sample survey by Abadan 
( 1964 ) , the censuses of the Federal Republic of Germany , 
and Tur k i sh consular reports collected and analyzed by 

TABLE o-1 Demograph ic Ef fec t of I nternat ional Migra t ion 
on Nat ional Populat ion s i ze ,  1935-75 : Tur key 

Change in Nat iona l Populat ion ( thousands)  

Intercensal 
Per iod of 

Migr a t ion Ma les Females TO tal 

19 3 5- 40 6 7 . 3  6 7 . 5  13 4 . 8 
1940-4 5 12 . 6  12 . 4  2 5 . 0  
19 45-50 18 . 6  18 . 4  3 7 . 0  

1950- 5 5  7 7 . 8  7 5 . 2 15 3 . 0  
19 55-60 7 3 . 5 70 . 5  14 4 . 0 
19 60-65 - 161 . 8  - 3 7 . 8  - 19 9 . 6  
19 65-70 - 2 56 . 0  - 1 14 . 6 -3 70 . 6  
1970- 7 5  -24 8 . 0  - 15 2 . 0  -400 . 0  

NOte : The demographic e ffect of migration at the end o f  a 

f ive-y ear per iod of migr a t ion d i ffer s  from the actual number who 

migrate dur ing the per iod , because the migrant populat ion 
cont inues to change with natural incre ase between the dates of 
migration and the second census date o f  the per iod . 

sources : Es t imates for 19 3 5- 6 0  are based on Geray (1962)  and 

TUr kay ( 19 6 2) . FOr 1960-7 0 , est imates are from the State 
Pl anning Organization. The 19 70- 7 5  est imate is  from an analysis 
o f  the census and vital stat ist ics of the Federal Republic o f  
Germany and from informat ion on the pa ttern of desti na tions i n  

pr ior year s .  
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the State Planning Organi zation . For per iods pr ior to 
1960 , international mig ration was chiefly whole families , 
because i t  was relocation of population . A reasonable 
a ssumption is that mig ration up to 1960 had the same sex 
and age d i stribut ion as the Turk ish population . 

The estimates that provide the assumptions for the 
multiple reverse project ions of Chapter 2 are shown i n  
Tables D-2 and D-3 . Adj ustments for age misreport ing and 
the estimation of mortality above age 5 make use of the 
mater ial in Table D-1 . 

The migration data are useful as intermediate 
estimates for other calculations , even though they ar e 
subj ect to considerable possibilities for error . The 
methods used to estimate fertility and mortali ty wer e  
handled w ith an awareness o f  the extent o f  error 
introduced by migrat ion error . Judgment based on genera l 
k nowledge of the Tur k i sh s i tuation has been used to 
accept some impl ications and not other s .  

TABLE o- 2  Average Ye arly Internat ional Migrat ion 
for Intercensa l Per iods , 1935- 7 5 : Tur key 

Net Migrat ion (thousands ) 

Per iod Males Females 

193 5-4 0  12 . 8 12 . 9  
19 40-4 5  2 . 4 2 . 3 
194 5-50 3 . 5  3 . 4 
19 50- 5 5  14 . 3 13 . 8 
1955-6 0  13 . 7 13 . 2 
19 60-6 5  -30 . 3 - 7 . 1 
196 5-7 0  -4 7 . 8 - 21 . 4 
19 70-7 5  -4 6 . 5 -2 8 . 5  

TOtal 

2 5 . 7 
4 . 7 
6 . 9 

2 8 . 1 
2 6 . 9 

- 3 7 . 4 
-69 . 2 
-7 5 . 0 
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TABLE D-3 Di str ibut ion of Ne t  Inter nat ional Migrat ion 
by Age , for Each sex , 1960-75 : Tur key 

1960-65  19 6 5-7 5  

Age 
Group Ma le s Fema les Ma les Fema les 

0-4 5 . 2  2 1 . 4 4 . 4  9 . 5 
5-9 2 . 2 9 . 0  4 . 6  9 . 4  

10-14 -1 . 2  -4 . 5  3 . 9  7 . 6  
15-19 1 . 1 13 . 0  0 . 5 3 . 3 
20 -2 4 20 . 5 30 . 2  4 . 8 20 . 6  
25-29 4 0 . 2 2 1 . 4 2 6 . 8 17 . 7 
30-3 4 19 . 4  9 . 0  26 . 8  13 . 7  
35-39 9 . 1 4 . 2 16 . 0  10 . 6  
4 0-4 4 2 . 9 1 . 1  9 . 7 8 . 4  
4 5-4 9 1 . 6 0 . 8  3 . 5  1 . 2  
50-54  -0 . 4 - 1 . 3 -0 . 3  -o . 5 
55-59 -0 . 2 -1 . 1 -0 . 2  -0 . 4 
60-64  -0 . 2  -1 . 3  -0 . 2  -0 . 4  
6 5-69 -0 . 1  -0 . 8  -0 . 1  -0 . 3  
70-74 - o . o  -o . 5  -0 . 1  -0 . 2 
7 5+ -o . o -0 . 5 -o . o  -0 . 2 

Tota l 100 . 0 100 . 0 100 . 0 100 . 0 
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Appendix E 

Population by 

Six Divisions by 

Age and Sex, 1945-70 
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TABLE E-1 Populat ion of S ix Div i s ions by Age and Sex as 
Repor ted in the Ce nsuses , 194 5-70 : Tur keya 

u r ba n  Rur a l  

I s tanbul Othe r C e n t r a l  
I z m i r  We s t  Ea s t  we s t  C e n t r a l  Ea st Na t iona l 

Pa r t  A 1 9 4 5  

Mal e s  

0 - 4  3 6 , 9 1 7  4 1 , 9 0 0  7 8 , 9 4 9  3 9 5 , 8 16 416 , 3 9 5  3 1 8 , 3 7 8  1 , 2 88 , 3 5 5 

5- 9 3 8 , 3 8 8  4 4 , 8 88 8 5 , 3 8 3  4 2 4 , 9 0 6  4 3 7 , 4 9 5  3 1 9 , 07 8  1 , 3 50 , 13 8 

10-14 4 5 , 7 7 4  51 , 4 7 1 8 9 , 7  5 5  4 24 , 4 1 5  413 , 6 0 2  2 61 , 5 2 3  1 , 2 86 , 5 4 0  

15-19 6 4 , 1 17 5 7 , 06 4  9 4 , 6 4 0  3 4 1 , 0 0 4  3 0 5 , 3 6 0  18 7 , 7 9 4  1 , 04 9 , 9 7 9  

2 0- 2 4  7 8 , 6 13 8 8 , 7 3 2  12 4 , 20 8  2 5 2 , 0 7 3  12 4 , 7 59 12 1 , 6 20 7 90 , 0 0 5  

2 5- 2 9  3 9 , 7 9 1  3 1 '  6 1 2  4 7 , 8 1 5  1 5 4 , 4 3 9  120 ' 5 4 6  90 , 6 9 5  4 8 4 , 8 9 8  

30- 3 4  5 3 , 5 9 7  4 3 , 6 2 9  6 3 , 7 31 2 5 4 , 5 6 1  20 3 , 6 3 4 1 12 , 9 9 5  7 3 2 , 14 7 

3 5- 3 9  4 2 , 0 1 1  3 4 , 7 0 2  4 9 , 1 34 2 16 , 4 04 170 , 7 3 6  9 5 , 098 6 08 , 0 8 5  

40- 4 4 3 5 , 0 4 5  30 ' 2 7 8  4 3 , 2 3 6  19 3 , 17 4  15 3 , 0 4 5  8 8 , 1 7 5  5 4 2 , 9 53 

4 5- 4 9  3 2 , 8 2 1  24 , 9 4 3  3 4 , 0 15 140 , 8 03 1 0 2 , 7 8 4  6 6 , 4 7 5  4 0 1 , 8 4 1  

50- 5 4  2 4 , 5 8 3 16 , 9 8 8  2 3 , 6 0 6  8 6 , 8 5 1 6 8 , 2 2 9  6 2 , 9  3 4  2 8 3 , 19 1  

5 5- 5 9  18 ' 3 13 1 2 , 6 4 0  13 , 97 9  5 9 , 7 2 9  3 6 , 6 0 2  30 , 086 171 , 3 4 9  

60- 6 4  17 , 7 6 8 1 1 , 3 3 4  15 , 7 77 5 8 , 1 8 2  4 6 , 1 8 1  50 , 8 96 200 , 13 8  

6 5+ 2 4 , 57 8  1 5 , 8 9 3  18 , 07 9  8 5 , 4 9 3  5 8 , 3 0 4  54 , 6 2 0  2 5 6 , 9 6 7  

TO ta l  5 5 2 , 3 1 6  50 6 , 0 7 4  7 8 2 , 3 0 7  3 , 0 87 , 8 4 9 2 , 6 57 , 6 7 5  1 , 8 60 , 3 6 3  9 , 4 4 6 , 5 8 4  

Fema les 
0-4 3 6 , 5 4 6 4 0 , 3  51 7 2 , 5 8 5 3 7 5 , 7 9 2 3 8 3 , 100 2 7 8 , 1 7 3  1 , 18 6 , 5 4 7  
5 - 9  3 7 , 6 09 4 3 , 8 2 0  80 ' 8 1 1  4 0 3 , 6 9 7  4 0 2 , 37 5  2 7 5 , 7 6 8  1 ,  24 4 , 08 0 

10-14 4 2 ,  4 66 4 6 , 7 51 7 8 , 3 3 9 3 70 , 2 8 5  3 3 7 , 4 9 5  2 00 , 2 6 3  1 , 0 7 5 , 5 9 9  

15-19 5 2 , 7 2 2  4 6 , 9 7 4  7 3 , 7 0 2  3 2 1 , 7 7 2  2 7 5 , 4 8 3  16 2 , 094 9 3 2 , 7 4 7  

20- 2 4  4 7 , 5 3 7  3 5 , 3 6 3  5 5 , 7 1 1  2 21 , 1 9 4  19 4 , 2 3 3  1 3  8 , 6 0 8  6 9 2 , 6 4 6 

2 5- 2 9  3 3 , 76 7  2 5 , 6 0 2  4 3 , 5 3 2  19 5 , 3 88 19 3 , 4 13 12 8 , 2 5 7  6 19 , 9 59 

30- 3 4  4 2 , 4 2 8 31 , 6 97 so , 7 8 4 22 9 , 8 27 2 1 3 , 4 70 13 2 , 4 4 2  700 , 6 4 8  

3 5- 3 9  3 9 , 7 8 3  2 9 , 7 2 0  4 6 , 9 4 1  19 9 , 696 16 9 , 4 9 8  9 3 , 55 6  579 , 194 
40-4 4 3 5 , 2 29 2 7 , 0 4 9  4 1 , 6 26 1 8 2 , 6 2 5  16 3 , 7 31 1 0 8 , 518 5 58 , 7 18 

4 5- 4 9  3 2 , 2 07 2 2 , 5 0 7  2 8 , 8 2 2  1 3 8 , 7 2 3  103 , 3 4 7  5 3 , 3 99 379 , 0 0 5  

50- 5 4  2 8 , 8 0 6  20 , 4 7 9 2 9 , 4 6 4 14 0 , 4 20 12 9 , 6 6 5  8 5 , 8 7 3  4 3 4 , 7 0 7  

5 5- 5 9  2 2 , 4 12 14 , 8 2 3  15 , 514 8 7 , 7 5 0  5 3 , 58 2  2 5 , 6 0 2  2 19 , 6 8 3  

60- 6 4  2 2 , 3 7 5  16 . 7 56 2 3 , 3 1 6  119 , 7 4 8 1 0 4 , 3 91 6 3 , 0 9 2  3 4 9 , 6 7 8 

6 5+ 3 2 , 7 5 1 2 3 , 8 6 1  2 4 , 7 3 7  141 , 0 5 9  9 2 , 2 5 9  5 5 , 66 2  3 7 0 , 3 2 9  

TO tal 50 6 , 6 3 8 4 2 5 , 7 5 3 6 6 5 , 8 8 4  3 , 12 7 , 9 70 2 , 816 , 0 3 9 1 , 8 0 1 , 30 9  9 , 3 4 3 , 5 9 3  
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TABLE E-1 (cont inued) 

Urban Rur a l  

Istanbu l othe r Central 
I zair west Ea st we st Central East Na t ional 

Pa rt B 19 50 

Males 
D-4 51 , 12 3  5 7 , 7 6 8  102, 1 6 5  4 7 9 , 3 7 4  50 4 , 14 9  3 90 , 542 1 , 5 8 5 , 121 
5-9 4 7 , 99 9  53 , 14 2  9 2 , 02 5  404 , 788 4 17 , 761 3 2 2 , 8 2 3  1 , 33 8 , 538 

10-14 4 6 , 0 6 3  51 , 5 91 8 8 , 7 88 400 , 4 41 4 0 5 , 4 36 2 83 , 2 53 1 , 2 7 5 , 5 7 2  
15-19 7 3 , 03 3  60 , 490 9 8 , 020 400 , 6 68 385 , 181 2 5 3 , 943 1 , 271 , 3 3 5  
20-24 8 5 , 00 9  7 6 , 80 5  13 1 , 9 0 2  2 91 , 0 41 2 2 8 , 6 4 8  17 7 , 4 7 8  9 90 , 8 83 
2 5-29 5 4 , 54 7  2 6 , 828 5 3 , 6 82 2 51 , 7 3 1  190 , 6 3 6  14 9 , 606 7 2 7 , 030 
30-34 50 , 047 4 9 , 7 24 57 , 592 14 0 , 4 59 12 4 , 2 57 102 , 2 36 524 , 315 
35-39 4 4 , 9 6 4  4 2 , 810 5 2 , 7 3 5  244 , 6 74 19 2 , 124 111 , 1 13 688, 420 
40- 4 4  4 7 , 3 6 7 3 1 , 9 89 50 , 3 90 18 7 , 20 6  150 , 1 4 5  8 4 , 8 78 5 51 , 9 7 5  
4 5-49 3 6 , 17 4  3 1 , 05 7  3 9 , 90 1  176 , 2 51 13 4 , 6 52 8 1 , 7 6 5  49 9 , 800 
50-54 2 7 , 6 2 5 2 2 , 5 86 2 9 , 8 39 13 9 , 5 88 106 , 8 2 6  6 3 , 14 2  3 89 , 6 0 6  
55-59 1 9 , 710 12 , 142 1 5 , 059 6 9 , 76 3  4 9 , 7 4 9  4 7 , 87 7  2 14 , 300 
60- 6 4  17 , 9 78 15 , 6 27 16 , 6 78 59 , 8 4 9  4 4 , 316 4 2 , 6 37 19 7 , 0 8 5  
65+ 2 7 , 360 19 , 2 15 19 , 840 8 5 , 159 60 , 6 4 4  60 , 88 3  27 3 , 10 1  

Total 6 2 8 , 9 99 5 51 , 7 7 4 8 4 8 , 616 3 , 33 1 , 000 2 , 9 9 4 , 5 23 2 , 17 2 , 17 7  10 , 5 2 7 , 0 89 

r.aa1es 
D-4 4 9 , 8 72 5 7 , 7 30 9 7 , 7 6 6  4 61 , 4 87 4 83 , 0 81 3 59 , 3 2 7 1 , 50 9 , 263 
5-9 4 6 , 488 5 2 , 99 8  8 8 , 608 3 81 , 1 15 3 8 8 , 52 3  280 , 598 1 , 2 3 8 , 3 3 0  

10- 14 4 4 , 0 99 50 , 170 80 , 713 3 50 , 10 8  3 3 9 , 4 6 3  217 , 5 9 8  1 , 0 82 , 151 
15-19 5 3 , 87 1  5 5 , 17 8  8 2 , 0 13 369 , 6 8 7  3 4 6 , 50 3  2 12 , 42 3  1 , 119 , 6 7 5  
20- 24 5 8 , 9 74 51 , 1 16 7 5 , 5 5 2  30 7 , 3 22 2 86 , 4 22 19 4 , 7 7 2  9 7 4 , 15 8  
2 5-29 4 4 , 08 2  2 9 , 0 13 5 2 , 420 2 3 6 , 53 2  226 , 6 3 7  163 , 89 8  7 5 2 , 582 
30- 3 4  4 1 , 3 2 6  3 8 , 8 9 5 50 , 9 93 16 3 , 0 5 5 171 , 4 7 4  12 5 , 5 7 3 591, 316 
35-39 4 2 , 3 50 3 6 , 50 1  4 7 , 2 5 5  196 , 53 6  17 5 , 302 102 , 7 9 3  600 , 7 3 7  
40- 4 4  4 3 , 6 42 3 1 , 069 4 7 , 19 1  19 8 , 4 86 17 4 , 7 0 4  100 , 8 54 5 9 5 , 9 46 
4 5-49 3 4 ,907 2 7 , 186 3 2 , 6 10 14 8 , 6 4 1  U 6 , 240 7 6 , 216 4 4 5 , 800 
50-5 4  34 , 0 7 5 26 , 19 2  3 4 , 9 99 16 2 , 8 7 2  13 4 , 9 17 7 8 , 9 90 4 7 2 , 0 4 5  
55-59 2 1 , 541 1 5 , 252 16 , 3 51 91 , 029 7 1 , 489 44 , 83 8  260 , 500 
60- 6 4  2 7 , 9 9 7  2 2 , 9 53 2 6 , 4 24 12 5 , 3 0 9  9 7 , 7 9 7  5 8 , 7 3 1  3 5 9 , 211 
6 5+ 3 8 , 396 30 , 63 5  2 9 , 04 5  153 , 6 3 1  104 , 606 6 2 , 06 7  4 18 , 380 

Total 5 81 , 6 20 524 , 8 88 761 , 9 40 3 , 3 4 5 , 815 3 , 12 7 , 1 5 9  2 , 0 78 , 6 8 2  10 , 4 20 , 10 4  
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1 3 2  

TABLE E-1 (cont inued) 

Urban Rural 

I s tanbu l Other Central 
I zmir west East we st Central East Na t ional 

Pa rt C 19 5 5  

Males 
0-4 7 7 , 9 0 9  8 5 , 4 41 16 4 , 7  21 5 5 8 , 3 4 7  6 10 , 0 46 4 8 9 , 040 1 , 9 8 5 , 5 0 4  
5-9 6 7 , 6 79 7 9 , 4 21 14 8 , 8 8 1  485 , 189 503 , 988 3 91 , 878 1 , 67 7 , 036 

10- 14 6 2 , 4 0 5  6 8 , 0 5 5  12 2 , 2 50 383 , 6 16 382, 7 33 2 76 , 7 4 9  1 , 295 , 8 0 8  
15-19 9 7 , 43 7  7 5 , 322 13 8 , 168 3 5 6 , 702 3 3 3 , 466 247 , 16 0  1 , 248 , 2 5 5  
20- 2 4  1 17 , 6 0 3  13 5 , 1 4 3  2 2 7 , 6 81 2 9 5 , 6 76 22 4 , 3 4 7  20 9 , 7 53 1, 210 , 20 3  
2 5-29 9 7 , 519 6 9 , 30 1  1 17 , 19 8 ·  288 , 674 230 , 292 156 , 500 959 , 4 8 4  
30- 3 4  7 2 , 3 2 3  5 7 , 518 8 5 , 2 21 2 2 3 , 4 71 171 , 0 91 13 9 , 4 13 749 , 0 3 7  
3 5- 3 9  4 5 , 5 2 5  3 6 , 411 5 6 , 518 148 , 826 13 2 , 8 41 9 9 , 3 3 1  519 , 4 52 
40- 4 4  57, 160 4 7 , 7 87 6 9 , 5 7 2  215 , 2 98 17 6 , 7 0 4  100 , 2 54 666 , 7 7 5  
4 5-49 4 4 , 18 3  3 7 , 6 26 50 , 224 184 , 46 2  13 5 , 6 7 1  7 2 , 84 3  525 , 009 
S0- 5 4  3 5 , 9 3 9  3 2 , 4 31 4 5 , 0 4 5  17 3 , 4 0 5  13 8 , 8 96 7 9 , 6 50 50 5 , 3 66 
5 5-59 2 9 , 3 7 2  2 3 , 8 96 30 , 550 1 13 , 048 8 1 , 64 1  4 8 , 717 327 , 224 
60- 6 4  20 , 12 5  15 , 7 6 7  21 , 10 2  69 , 8 7 2  5 7 , 7 7 2  5 8 , 415 243 , 0 53 
6 5+ 3 2 , 256 2 3 , 586 27 , 29 1  9 7 , 6 29 6 8 , 3 0 5  7 2 , 138 321 , 2 0 5  

To tal 8 57 , 4 3 5 7 87 , 7 0 5  1 , 30 4 , 4 22 3 , 5 94 , 21 5  3 , 2 4 7 , 8 0 1  2 , 441 , 8 41 12 , 2 33 , 4 19 

Females 
0- 4 6 9 , 7 9 5  80 , 6 94 151 , 80 8  540 , 8 69 588 , 18 9  4 4 8 , 010 1 , 8 7 9 , 3 6 5  
S - 9  6 4 , 4 12 7 6 , 304 140 , 6 7 5  459 , 561 4 7 3 , 4 12 3 4 7 , 622 1 , 56 1 , 986 

lQ- 14 5 4 , 0 84 6 1 , 212 101 , 6 0 3  3 44 , 16 3  3 20 , 2 2 3  20 9 , 3 0 1  1 , 0 90 , 5 86 
15-19 59 , 249 61 , 9 7 9  102 , 16 6  3 4 1 , 2 21 3 19 , 146 204 , 346 1 , 08 8 , 107 
20- 2 4  6 6 , 60 1  6 4 , 19 7  104 , 9 2 5  3 34 , 5 71 318 , 6 9 2  2 2 2 , 113 1 , 111, 099 
2 5-29 6 8 , 06 3  59 , 06 3  9 5 , 8 3 1  303 , 48 3  2 9 6 , 589 198 , 621 1 , 02 1 , 6 50 
30- 3 4  5 3 , 00 7  4 4 , 4 58 6 9 , 3 8 5  210 , 9 1 1 200 , 5 6 3  15 2 , 9 6 3  7 3 1 , 287 

3 5-39 3 9 , 803 3 2 , 8 3 5  5 2 , 764 157 , 142 14 5 , 7 4 3  9 7 , 5 5 3  52 5 , 840 
40- 4 4  46 , 7 88 3 7 , 4 6 7  5 6 , 7 1 5  19 4 , 3 6 3  17 6 , 1 5 3  110 , 0 59 6 21 , 54 5  

4 5-49 4 1 , 4 82 3 2 , 4 7 2  4 4 , 43 3  164 , 117 12 6 , 302 64 , 261 4 7 3 , 127 

50- 5 4  3 8 , 4 0 7  30 , 8 0 4  4 4 , 8 39 16 9 , 519 150 , 4 6 4  9 4 , 17 4  5 28 , 20 7  
S S-59 31 , 26 4  2 4 , 3 7 8  2 7 , 6 27 1 14 , 83 7  7 5 , 4 3 0  3 5 , 23 7  3 08 , 773 

60- 6 4  2 7 , 3 1 1  2 2 , 8 3 5  30 , 9 51 12 4 , 6 7 3  109 , 8 3 2  71 , 6 84 3 8 7 , 286 
6 5+ 4 7 , 6 29 3 8 , 118 41 , 107 181 , 9 79 121 , 598 7 2 , 056 502 , 4 87 

To tal 70 7 , 8 9 5  6 6 6 , 8 16 1 , 0 64 , 8 2 9 3 , 641� 4 71 3 , 4 22, 3 3 3  2 , 3 2 7 , 9 99 1 1 , 8 31 , 3 43 
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TABLE E-1 (cont inued) 

Urban Rural 

I atanbul Other Central 

I zair we at E.ut we st Central Eaat National 

Part D 19 60 

Male a 
o-4 8 7 , 9 64 12 4 , 7 84 2 2 5 , 8 7 8  5 7 8 , 4 9 7  6 51 ,9 6 1  515 , 6 2 2  2 , 18 4 , 70 6  
5-9 86 , 656 126 , 238 223 , 9 5' 553 , 824 604 , 8 3 1  4 81 , 3 54 2 , 076 , 8 54 

lo-14 8 2 , 4 58 116 , 80 1  19 8 , 568 4 53 , 5 3 2  4 7 5 , 7 20 364 , 1 11 1 , 6 9 1 , 190 
15-19 107 , 246 1 12 , 258 184 , 880 320 , 203 296 , 74 9  2 2 8 , 606 1 , 24 9 , 942 
20-24 10 8 , 12 3  18 2 , 6 3 8  2 5 8 , 3 51 2 49 , 4 81 200 , 7 86 17 8 , 8 51 1 , 17 8 , 2 3 0  
25-29 108 , 4 14 107 1 167 159 , 00 1  3 19 , 563 273 , 856 189 , 521 1 , 15 7 , 522 
30- 3 4  9 4 , 2 91 9 4 , 8 4 5 13 9 , 3 12 2 8 7 , 012 247 , 5 23 16 5 , 3 2 5  1 , 0 2 8 , 3 08 
35-39 6 9 , 746 71 , 998 9 6 , 030 214 , 840 168 , 756 128 , 3 3 8  7 4 9 , 708 
40- 4 4  43 , 9 6 3  43 , 6 8 7  6 2 , 00 4  13 4 , 16 5  12 5 , 4 4 5  9 6 , 7 21 50 5 , 9 8 5  
4 5-49 54 , 82 2  56 , 515 7 1 , 303 196 , 2 53 153 , 667 7 7 , 87 7  6 10 , 4 3 7  
50- 5 4  4 3 , 668 4 5 , 0 5 3  5 5 , 19 6  17 9 , 0 7 3  14 2 , 3 0 4  8 3 , 17 8  5 4 8 , 4 7 2  
55-59 3 2 , 61 1  3 5 , 6 2 3  4 3 , 142 149 , 7 52 1 10 , 794 5 2 , 800 4 24 , 7 2 2  
60-64 2 7 , 262 2 7 , 4 81 3 5 , 0 7 5  1 12 , 3 3 2  9 4 , 16 2  7 2 , 6 47 3 6 8 , 9 59 
65+ 3 8 , 0 14 3 5 , 191 38 , 394 1 12 , 68 5  8 3 , 3 7 1  81 , 20 2  3 8 8 , 857 

TOtal 9 8 5 , 2 38 1 , 180 , 279 1 , 7 91 , 0 8 5  3 , 8 61 , 201 3 , 6 29 , 9 2 8  2 , 7 16 , 15 8  14 , 16 3 , 889 

P•a1ea 
o- 4 8 4 , 22 7  120 , 8 2 7  214 , 287 5 5 7 , 0 4 5  6 2 5 , 5 1 1  4 7 7 , 0 26 2 , 0 7 8 , 9 23 
5- 9 8 2 , 240 120 , 398 209 , 603 52 5 , 2 16 561 , 9 3 1  4 2 8 , 285 1 , 927 , 67 3 

to-14 7 3 , 160 10 2 , 6 6 3  16 4 , 50 7  4 2 5 , 7 9 2  4 23 , 8 4 5  298, 5 4 7  1 , 4 88 , 514 
15- 19 6 8 , 128 84 , 127 126 , 9 21 3 0 7 , 0 04 282 , 724 190 , 3 34 1 , 05 9 , 2 3 0  
20- 2 4  7 3 , 9 57 84 , 5 51 13 4 , 57 6  313 , 3 7 7  300 , 9 5 3  2 20 , 4 40 1 , 12 7 , 8 54 
2 5-29 7 5 , 6 6 6  8 5 , 6 14 13 3 , 055 3 3 0 , 3 3 0  3 3 1 , 804 220 , 846 1 , 17 7 , 3 15 
30- 3 4  71 , 3 36 7 6 , 9 4 3  113 , 2 37 2 7 4 , 18 3  2 6 6 , 9 0 1  18 3 , 190 9 8 5 , 7 90 
3 5-39 57 , 9 15 60 , 7 8 0  8 3 , 098 200 , 790 17 3 , 908 1 17 , 27 3  693 , 764 
40- 4 4  3 9 , 283 3 8 , 6 0 8  5 9 , 0 40 14 7 , 14 7  15 2 , 6 0 8  1 11 , 7 4 5  548 , 4 31 
4 5-49 46 , 22 2  4 3 , 3 28 5 5 , 396 161 , 9 3 8  128 , 6 7 5  64 , 4 2 3  4 9 9 , 982 
S0- 5 4  4 3 , 6 34 41 , 5 51 5 7 , 3 62 17 7 , 15 9  15 9 , 23 8  10 2 , 3 76 581 , 3 20 
55-59 3 6 , 062 3 4 , 09 3  3 9 , 080 128 , 64 5  8 9 , 690 4 1 , 860 369 , 43 0  
60-6 4 3 3 , 00 8  3 3 , 20 7  4 3 , 6 01 14 2 , 9 49 12 5 , 047 8 3 , 558 4 61 , 3 67 
6 5+ 5 7 , 288 5 5 , 395 5 6 , 058 205 , 0 13 13 6 , 215 8 1 , 3 7 3  59 1 , 3 4 2  

TO tal 8 4 2 , 126 9 82 , 0 8 5  1 , 4 8 9 , 8 21 3 , 8 96 , 5 78 3 , 7 59 , 0 4 8  2 , 6 21 , 274 13 , 5 90 , 9 3 2  
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1 3 4  

TABLE E-1 (cont i nued) 

urban Rur a l  

I s tanbu l Othe r Cen t r a l  
I zm i r  we s t  Ea s t  We s t  C e n tr a l  Ea St Na t ional 

Pa r t  E 1 9 6 5  

Ma l e s  
0 - 4  1 0 0 , 6 84 15 0 '  1 4 1  3 0 4 , 9 89 5 6 6 , 9 96 6 8 5 , 9 0 7  5 50 , 6 2 3 2 , 3 59 , 3 40 

5-9 1 10 , 4 6 3  16 8 , 26 9  3 1 5 , 2 0 7  5 9 3 ' 197 6 8 2 , 56 7 5 4 9 ' 137 2 , 4 18 , 84 0  

10- 14 10 5 , 6 3 8 16 5 , 4 7 9 2 90 ' 50 1  517 , 0 76 5 50 , 8 9 9  4 31 , 4 93 2 , 061 , 0 8 6  

15-19 14 2 , 9 0 7  16 2 , 00 3  2 7 3 , 4 3 7  3 6 4 , 0 2 4  3 4 0 , 3 8 8  2 6 5 , 8 50 1 , 54 8 , 6 0 9  

2 0 - 2 4  1 U , 2 2 2  2 0 7  ' 7 7 5  2 8 7 , 0 3 3  2 40 , 3 84 18 5 , 3 9 5  180 , 2 7 2  1 , 213 , 0 8 1  

2 5- 2 9  10 3 ' 5 8 4  1 1 3 , 9 3 4  17 5 , 54 7  2 7 1 , 6 4 1  2 2 2 , 9 3 4 16 9 , 0 8 1  1 , 0 5 6 , 7 2 1  

30- 3 4  10 3 , 6 7 7 1 18 , 0 1 6  17 9 , 6 3 4  2 97 , 0 1 1  2 59 , 5 56 1 8 2 , 5 13 1 , 14 0 , 4 0 7  

3 5- 3 9  9 1 , 3 0 8  10 5 , 6 0 1  154 , 59 7  2 6 5 , 54 2  2 2 6 , 9 94 1 5 5 , 10 6  999 , 14 8  

4 0- 4 4  6 7 , 4  5 8  7 6 , 2 57 1 0 1 , 6 0 7  190 , 7 9 2 14 9 , 2 7 7  120 , 40 9  70 5 , 8 0 0  

4 5- 4 9  4 3 , 14 5  4 6 , 1 3 1  6 2 '  094 120 , 089 10 1 , 4 0 1  7 3 , 3 5 5  4 46 , 2 1 5  

50- 5 4  5 4 , 0 8 2  5 9 , 5 6 3  7 6 , 0 3 4 18 6 , 7 9 3  15 1 , 2 2 2 8 5 , 4 30 6 13 , 12 4  

5 5- 5 9  3 9 , 07 0  4 4 , 08 5  51 , 8 4 1  1 5 2 , 4 31 1 10 , 4 9 1  5 2 , 2 9 1  4 50 , 2 09 

60-6 4 2 9 , 19 9  3 5 , 7 1 2  4 7 , 0 80 14 0 , 9 0 5  12 1 , 0 8 8  7 9 , 4 9 5  4 53 , 4 7 9 

6 5+ 4 6 , 07 3  4 9 , 9 5 2  5 7 , 96 0  15 6 , 303 1 2 1 , 98 7  9 8 , 6 2 8  530 , 9 0 3  

To t a l  1 , 14 9 , 5 1 0  1 , 50 2 , 9 1 8  2 , 3 7 7 , 5 61 4 , 0 63 , 18 4  3 , 9 1 0 , 1 1 0  2 , 9 9 3 , 6 81 15 , 9 9 6 , 9 6 4  

Fema l e s  
0- 4  9 5 , 8 1 5  14 4 , 8 57 2 8 9 , 2 0 4  5 50 , 15 2  6 6 4 , 5 1 7  520 ' 2 87 2 , 2 6 4 , 8 3 2  

5-9 105 , 70 1  161 , 09 0  2 9 4 , 2 2 3  5 6 4 , 56 7  6 4 0 , 0 6 9  4 8 6 , 6 17 2 , 2 52 , 26 7  

10- 14 9 5 , 5 2 5  14 5 , 0 26 24 2 , 7 4 2  4 83 , 5 51 4 9 4 , 4 19 3 51 , 0 3 3  1 , 8 12 , 296 

1 5 - 1 9  9 5 , 2 0 8  12 4 , 6 3 0  1 9 8 , 8 13 3 6 6 , 0 5 4  3 4 6 , 2 2 3  2 3 4 , 8 3 7  1 , 3 6 5 , 76 5  

2 0 - 2 4  8 4 , 50 6  100 , 8 0 7  16 4 , 4 27 2 86 , 9 3 4  2 81 , 2 6 1  216 , 5 86 1 , 1 3 4 , 521 

2 5- 2 9  80 , 6 76 100 , 9 8 1  16 2 , 7 4 9  2 9 4 , 5 2 3  3 0 5 , 3 6 5  2 1 8 , 260 1 , 16 2 , 554 

30- 3 4  7 9 , 00 0  9 9 , 6 31 1 5 1 , 7 9 5  2 97 , 8 36 300 , 20 8  20 7 , 4 6 4  1 , 13 5 , 9 3 4  

3 5- 3 9  7 7 , 14 9  90 , 4 9 5  13 3 , 23 4  2 5 6 , 4 8 9  2 3 0 , 7 3 0  147 ' 7 1 2  9 3 5 , 809 

40- 4 4  5 7 , 2 9 4  6 2 , 3 6 4  8 6 , 9 30 181 , 3 1 0  16 4 , 9 8 5  12 4 , 7 8 0  6 77 , 6 6 3  

4 5-4 9 3 9 , 4 9 0  4 0 , 6 58 5 5 , 6 19 122 , 4 87 105 , 7 36 6 6 , 13 1  430 , 12 1  

50- 5 4  4 8 , 7 1 1  4 9 , 7 0 7  6 8 , 4 3 5  17 3 , 9 20 15 4 , 5 57 9 6 , 3 1 5  5 91 , 6 4 5  

5 5- 5 9  4 1 , 13 7  4 1 , 96 0  4 9 , 7 08 13 8 , 4 16 9 9 , 06 5  4 5 , 3 3 1  4 1 5 , 617 

60- 6 4  3 6 , 50 3  40 , 6 3 7 5 5 , 6 1 8  151 , 8 60 13 3 , 2 8 4  8 4 , 1 8 4  5 0 2 , 086 

6 5+ 6 8 , 3 79 7 3 , 56 9  7 8 , 0 14 2 3 6 , 56 7  164 , 0 51 9 2 , 7 5 8  713 , 3 3 8 

To tal 1, 00 5, 0 9 4  1 , 2 7 6 , 4 1 2  2 , 0 31 , 5 1 1  4 , 01 4 , 6 7 7 4 , 0 84 , 4 7 2  2 , 8 92 , 2 9 1  15 , 3 94 , 4 57 
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TABLE E-1 (cont inued) 

urban Rur al 

Istanbul Other Central 
I zmir we st Ea st we st Central Ea s t  Na t ional 

Par t  F 19 70 

Males 
0-4 13 4 , 20 8  2 3 3 , 5 96 4 32 , 7 5 5  5 59 , 66 0  6 9 2 , 2 81 6 0 9 , 2 21 2 , 6 61 , 7 21 
S-9 13 4 , 688 213 , 996 4 4 3 , 357 553 , 484 680 , 8 9 4  584 , 57 2  2 , 6 10 , 9 9 1  

lo- 14 151 , 15 4  2 34 , 3 56 4 3 5 , 9 43 522, 212 568 , 0 46 4 51 , 7 30 2 , 3 6 3 , 4 4 1  
15- 19 18 9 , 172 241 , 424  411 , 06 0  397 , 130 3 7 5 , 049 3 10 , 851 1 , 9 24 , 6 86 
20-24 16 3 , 9 4 5  2 54 , 6 6 3  3 88 , 9 90 26 7 , 6 8 5  219 , 1 7 9  2 0 2 , 1 7 3  1 , 4 96 , 6 3 5  
25-29 134 , 29 5  148 , 80 3  227 , 4 5 8  238 , 93 6  20 1 , 176 157 , 5 3 1  1 , 108 , 199 
30- 3 4  1 0 5 , 2 70 13 3 , 219 19 7 , 9 70 233 , 4 91 19 4 , 3 69 154 , 8 56 1 , 019 , 17 5  
3 5-39 107 , 746 13 6 , 4 3 3  204 , 6 7 4  2 7 2 , 292 2 3 3 , 238 16 2 , 993 1 , 117 , 3 76 
40-4 4 9 3 , 0 8 8  1 16 , 6 26 165 , 11 1  2 30 , 7 3 5 18 4 , 819 13 1 , 10 2  9 21 , 4 81 
4 5-4 9  6 9 , 5 51 80 , 7 8 5  107 , 290 17 2 , 115 12 3 , 8 5 2  9 1 , 152 6 4 4 , 745 
S0- 54 45 , 068 50 , 3 81 7 2 , 120 1 14 , 5 89 9 8 , 6 30 76 , 3 0 2  4 5 7 , 0 90 

55-59 50 , 28 4  5 5 , 3 5 1 7 2 , 190 15 3 , 7 84 1 14 , 212 5 1 , 230 4 9 7 , 0 5 1  
60-6 4 3 7 '  7 4 9  4 5 , 4 0 2  60 , 3 6 8  14 1 , 7 93 1 16 , 17 2  7 4 , 9 71 476 , 4 55 
6 5+ 5 7 , 7 5 4  70 , 890 9 1 , 760 209 , 6 21 16 6 , 8 28 111 , 08 7  7 0 7 , 940 

TO tal 1 , 4 7 3 , 9 7 2  2 , 015 , 9 2 5  3 , 3 1 1 , 0 46 4 , 0 6 7 , 5 27 3 , 9 6 8 ,  7 4 5  3 , 16 9 ,  7 7 1  18 , 00 6 , 9 86 

Females 
Q-4 1 2 9 , 7 6 3  20 3 , 10 2  404 , 3 56 5 53 , 412 6 99 , 8 3 9  6 0 4 , 299 2 , 5 94 ,  771 
S-9 130 , 8 9 0  190 , 26 9  4 10 , 24 3  546 , 7 50 6 6 2 , 4 3 3  543 , 390 2 , 483 , 9 7 5  

lQ- 14 131 , 8 16 20 9 , 8 0 7  3 66 , 9 71 516 , 2 83 5 5 2 , 1 7 1  390 , 20 7  2 , 16 7 , 2 5 5  
15-19 131 , 6 66 18 7 , 609 3 12 , 4 5 5  4 2 5 , 722 4 18 , 78 2  294 , 48 5  1 , 770 , 7 19 
20-24 12 3 , 7 71 14 9 , 271 2 51 , 8 0 1  3 0 7 , 0 9 3  2 96 , 6 36 2 26 , 9 58 1 , 3 5 5 , 5 3 0  
2 5-29 100 , 552 12 3 , 32 4  208 , 37 8  260 , 74 5  264 , 127 196 , 827 1 , 153 , 9 5 3  
30-3 4  9 1 , 2 3 8  13 3 , 00 9  200 , 2 47 263 , 1 12 2 76 , 9 86 201 , 117 1 , 16 5 ,  709 
3 5-39 93 , lO S 121 , 6 2 2  187 , 4 26 2 7 7 , 336 253 , 6 31 164 , 13 6  1 , 09 7 , 256 
40-4 4 8 3 , 2 4 4  100 , 19 8  14 6 , 5 8 6  2 2 8 , 12 2 20 3 , 3 52 13 8 , 4 52 8 99 , 9 5 4 
45-49 60 , 96 4  64 , 2 4 2  8 8 , 4 5 4  154 , 742 1 18 , 5 19 7 7 , 2 14 564 ' 13 5 
S0- 5 4  4 3 , 7 4 6 50 , 4 7 7  7 5 , 6 52 13 0 , 13 8  12 5 , 0 4 5  91 , 267 516 , 3 2 5  
5 5- 5 9  4 7 , 4 2 1  4 8 , 107 6 2 , 6 6 1  13 5 , 2 2 1  9 9 , 86 2  4 7 , 304 4 4 0 , 576 
60- 6 4  4 3 , 8 36 4 9 , 7 31 7 2 , 8 5 8  151 , 16 2  13 0 , 5 23 81 , 8 2 5  5 29 , 9 3 5  
65+ 8 2 , 332 9 5 , 697 113 , 7 8 2  267 , 02 1  193 , 27 7  10 5 , 98 8  8 5 8 , 097 

TO tal 1, 294 , 3 4 4  1 ,  7 26 , 4 6 5 2 , 901 , 8 70 4 , 216 , 8 59 4 , 295 , 18 3  3 , 1 6 3 , 4 69 17 , 5 98 , 190 

•Persons with ages repor ted unknown are red istr i buted in propor t ion to the 
n1111ber of persons in each age group . 
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AGE HEAPING A tendency for enumerators or respondents to 
report certain ages instead of others J also called ag e 
preference or d ig i t  preference . Preference for ages 
ending in 0 or 5 is widespread .  

AGE PATTERN OF FERTILITY The relative d istribution of a 
set of age-specif ic fertility rates . I t  expresses the 
relative contribution of each age group to total 
fertility.  

-----

AGE RATIO The ratio of the population in a g iven age 
group to the average of the populations in the two 
neighbor ing age g roups , t imes 100 . 

AGE-SPECIFIC FERTILITY RATE The number of birth s  
occurr ing dur ing a specified per iod to women o f  a 
spec if ied age or age group , divided by the number o f  
person-years-lived dur ing that per iod by women of that 
age or age group . When an age-speci f ic fertility rate 
is calculated for a calendar year , the number of 
births to women of the specif ied age is usually 
d ivided by the midyear populat ion of women of that age . 

AGE-SPECIFIC MORTALITY RATE The number of deaths 
occur r ing dur ing a specif ied per iod to persons 
(usually specif ied by sex ) of a specif ied age or ag e 
g roup , d ivided by the number of person-years-lived 
dur ing that per iod by the persons of that age or ag e 
g roup . When an age-speci f ic mortality rate is 
calculated for a calendar year , the number of death s 
to persons of the speci fied age is  usually d ivided by 
the midyear population of persons of that age .  
Age-spec ific mortality rates are generally denoted by 

nMx, the annual death rate to persons aged x to 
x + n .  

AGE STANDARDI ZATION A procedure of adj ustment of crude 
rates (birth , death , or other rates ) designed to 
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r educe the effect o f  d i fferences in  age structure when 
compar i ng rates for different populat ions . 

B IRTH HISTORY A repor t of the number and dates of all 
l ive bir ths exper ienced by a part icular woman � see 
also pregnancy h i story . The sex of each ch i ld ,  the 
survival of each ch ild to the date of the interview , 
and , where pert inent , the date of death are also 
generally recorded . 

B IRTH ORDER The ord inal number of a g iven l ive birth i n  
re lation to a l l  previous live births o f  the same woman 
( e . g . , 5 i s  the bi rth order of the f ifth l ive birth 

occurring to the same woman ) . 
B IRTH RATE See crude birth rate . 
CHANDRASEKARAN-DEMING TECHNIQUE A procedure to estimate 

the coverage of two independent systems collecting 
informat ion about demog raphic or other events , based 
on the assumpt ion that the probability of an event 
be ing recorded by one system is the same whether o r  
not the event is  recorded by the other system . The 
events from both systems are matched to establish M ,  
the number o f  events recorded by both systems � U1 , 
the number recorded only by system 1 �  and U 2, the 
number recorded only by system 2 .  The 
Chandrasekaran-Deming formula then estimates total 
events , N ,  as 

A 
u

l
u

2 
N c M + u 1 + u2 + • 

M 

CHILDBEARING AGES The span within which women ar e 
capable of bear ing children , generally taken to be 
from age 1 5  to age 4 9  or , sometimes , to age 44 . 

CHILDREN EVER BORN (E)  The number of chi ldren ever borne 
alive by a particular woman � synonymous with par i ty . 
I n  demog raphic usage , sti llbi r ths are specif ically 
exc luded . 

COHORT A group of ind ividuals who exper ienced the same 
class of events i n  the same pe r iod .  Thus an age 
cohort i s  a g roup of people born dur ing a par ticular 
per iod , and a mar r i age cohort is a g roup of people who 
marr ied during a particular per iod . The effects of a 
g iven set of mortal ity or fer t i l ity rates are often 
i llustrated by applying them to hypothetical cohorts . 

COHORT FERTILITY The fer t i l i ty experienced over time by 
a g roup of women or men who form a birth or a mar r i age 
cohort .  The analysi s  of cohor t fertility i s  
contrasted with that of per iod fertility.  
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CRUDE BIRTH RATE The number o f  births i n  a populat ion 
dur ing a spec i fied per iod d ivided by the number of 
person-years-lived by the populat ion dur ing the same 
per iod . It is f requently expressed as births per 
1 , 000 populat ion . The crude birth rate for a sing l e  
year i s  usually calculated a s  the number of births 
dur ing the year d ivided by the midyear populat ion . 

CRUDE DEATH RATE The number of deaths in a populat ion 
during a spec if ied per iod d ivided by the number o f  
person-years-lived by the populat ion during the same 
per iod .  It i s  frequently expressed as deaths per 
1 , 000 population .  The crude death rate for a s ing le 
year is usually calculated as the number of death s 
dur ing the year d ivided by the midyear population . 

CUMULATED FERTILITY An estimate of the average number o f  
children ever borne by women o f  some age x ,  obtained 
by cumulating age-spec i f ic fer t i l ity rates up to ag e 
x ,  also often calculated for age g roups . 

DEATH RATE See crude death rate . 
DE FACTO POPULATION A populat ion enumerated on the basis 

of those present at a particular time , includ ing 
temporary visitors and exclud ing residents temporar i ly 
absent . See de jure pepulat ion . 

DE JURE POPULATION A populat ion enumerated on the basis 
of normal residence , excluding temporary visitor s and 
i ncluding residents temporar i ly absent . See de facto 
pepulat ion . 

D IGITAL PREFERENCE See age heaping . 
DUAL RECORD SYSTEM See Chandrasekaran-Demin9 Techn ique 
EXPECTATION OF LIFE AT BIRTH The average number of years 

that a membe r of a cohort of births would be expected 
to l ive if the cohor t were subj ect to the mortality 
cond it ions expressed by a particular set of 
age-spec ific mortality rates . Denoted by the symbol 
e (o) in life table notation . 

FERTILITY HISTORY Either a birth history or a pregnancy 
history .  

FORWARD SURVIVAL A procedure for est imat ing the age 
d istr ibution at some late r date by projecting forwar d 
an observed age d istr ibut ion . The procedure uses 
survival ratios , often obtained from model � 
t ables . The procedure i s  bas ically a form of 
population proj ection without the introduction of new 
entrants ( births) to the populat ion . 

GENERAL FERTILITY RATE The ratio of the number of l ive 
births in a per iod to the number of person-years-lived 
by women of chi ldbear ing age s dur ing the per iod . The 
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general fert il ity rate for a year i s  usually 
calculated as the number of births divided by the 
number of women of childbearing ages at midyear . 

GROSS REPRODUCTION RATE The average number of female 
ch i ldren a woman would have if she survived to the end 
of her ch i ldbear i ng  year s  and if ,  throughout , she were 
subject to a g iven set of age- spec if ic fert i l ity rate s  
and a g ive n sex rat io a t  birth . Th i s  number provi des 
a measure of replacement fertil ity in the absence of 
mortal i ty . 

GROWTH RATE The inc rease or decre ase of a populat ion in 
a per iod d ivided by the number of person-years- l ived 
by the popu lat ion dur i ng  the same period . The 
increase in a populat ion is the result of a surplus 
(or def icit) of birth s  over death s  and a surplus (or 

def ic it ) of immigr ants over emigrants . (The annual 
inc re ase is often expressed as a fract ion of the total 
population at the beg inn ing of the year , but th i s  
conve nt ion has the inconve n ient character i stic of not 
be ing readily de f ined for a f ive-year interval and of 
be ing unequal to the differenc e  between the bir th rate 
and the death rate even in the absence of migrat ion . )  
Se e  also rate of natural inc re ase .  

INFANT MORTALITY RATE The number of deaths of ch ildren 
under 1 year of age occurr i ng  in the same year 7 also 
used in a more r igorous sense to mean the number of 
deaths that would occur under 1 year of age in a l ife 
table with a rad ix of 1 , 0 00 , in wh ich sense it is---­

denoted by the symbol lqO • 
LIFE TABLE A list ing of the number of survivors at 

d ifferent ages (up to the highe st age attained) in a 
hypothet ical cohort subject from birth to a part icular 
set of age-spec ific mor tali ty rates . The rates are 
usually those obse rved in a g iven populat ion during a 
part icular per iod of time . The survivor s of the rad ix 
to age x are generally denoted by l ( x) .  The 
tabulat ions commonly accompany ing a l i fe table inc lude 
other features of the cohort ' s expe r ience :  its 
expectat ion of li fe at each age x , denoted by e (X ) 7 
the probability of surviving from each age x to age 
x + n , denoted by nqx 1 the person-year s- l ived by 
the hypothet ical cohort as it ages from age x to age 
x + n , de noted by nLx (also equ ivalent to the 
populat ion aged x , x + n in  a stat ionary populat ion 
exper ienc ing a number of bir th s  each year equal to the 
rad ix of the l i fe table ) ; and the person-years-l ived 
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b y  the hypothetical cohort from age x onward , denoted 
by T (x) . 

LOGIT The log it of a proportion p is 1/2 ln [p/ ( 1 - p) ] . 
As a lineariz ing transformation , the log it has been 
proposed as the bas is of a model l ife table system in 
which the log it of a probability of dying by age x 
<x� ) i s  related l inearly to the log it of a 

standard probability of dying by age x CxqS) so 
that 

log i t  Cx90) • « + B [ log i t  Cx9� J , 
where a is  a measure of mortality level relative to 
the s tandard and B is  a parameter that alters the 
shape of the standard mortality function . 

MARITAL FERTILITY Any measure of fertility in which the 
births ( in the numerator ) are births to marr ied women 
and in which the number of person-years-lived ( in the 
denominator )  also pertains to marr ied women . In some 
instances , the designation •mar r ied • includes persons 
in consensual unions . 

MEDIAN The value assoc iated with the central member of a 
set that i s  ordered by size or some other 
character istic expressed in numbers . 

MEAN AGE OF CHILDBEARING The average age at which a 
mortality-free cohort of women bear their  children 
according to a set of age-spec i f ic fertility rates . 

MEAN AGE OF CHILDBEARING IN THE POPULATION The average 
age of the mothers of the chi ldren born in a 
population during a year . This  measure incorporates 
the effects of both mortality and the age distr ibution . 

MIGRATION RATE Number of migrants dur ing a spec i f ied 
per iod d ivided by the person-years-lived of the 
population exposed to mig ration . Also see population 
change due to migration . 

MODEL LIFE TABLE An expression of typical mortality 
exper ience der ived from a group of observed � 
tables . 

MOVING AVERAGES The success ive averag ing of two or more 
adj acent values of a ser ies in order to remove sharp 
f luctuat ions . 

MYERS INDEX An index of dig i t  preference that 
essentially sums in turn the populat ion ending in eac h 
d igit over some age range , often 10-8 9 ,  expressing the 
total as a percentage of the total population , and 
which avoids the bias introduced by the fact that the 
populat ion i s  not evenly distr ibuted among all ages by 
r epeating the calculat ions 10 t imes , once for each 
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starting d ig it ,  and averag ing the results . Th e  
d ifference between the average percentage for each 
d ig i t  and the expected value of 10 percent provides a 
measure of the preference for or avoidance of the 
digit over the age range cons idered . 

NATURAL FERTILITY The age pattern of mar ital fert ility 
observed i n  non-contracept ive populations  wher e 
r eproduct ive behavior i s  not affected by the number of 
children already born . 

NET MIGRATION The d ifference between gross immigrat ion 
and gross emigration . 

NET REPRODUCTION RATE The average number of female 
children born per woman in  a cohor t subj ect to a g ive n 
set of age-spec i f ic fer t i l ity rates , a g iven set of 
age-spec if ic mortality rates , and a g iven sex ratio a t  
birth . Thi s  rate measures replacement fertility unde r 
g iven cond itions of fertility and mortality :  it is 
the ratio of daughters to mother s  assuming 
continuat ion of the spec if ied condit ions of fertility 
and mortal ity .  

OWN-cHILDREN METHOD A refinement of the reverse-survival 
procedure for fertility estimation , whereby est imate s 
of age-spec i f ic fertility rates for the recent past 
are obtained by relating mother s  to their  own 
c h i ldren , using information on relat ionship and other 
characte r i stics avai lable from a census or survey .  

PARITY See chi ldren ever born . 
PARTIAL BIRTH RATE The proportion of the population tha t 

enters ( that i s ,  i s  "born" into) a g iven age category 
in a year . The age categories used are normally 
open-ended , thus the par t ial birth rate x+ designates 
the proport ion of the population becoming x years and 
older . 

PARTIAL DEATH RATE The proportion of the population that 
leaves ( that is , "dies " out of ) a g iven age category 
i n a year . See partial birth rate . 

PERIOD FERTILITY The fer t i lity exper ienced dur ing a 
part icular per iod of t ime by women from all relevant 
birth or marr iage cohorts ' see also cohort fertil ity.  

P/F RATIO METHOD A consistency check for survey 
information on fertility . Information on recen t 
fertility i s  cumulated to obtain measures that are 
equivalent to average par ities . Li fetime fert ility i n  
the form of reported average par it ies by age group (P )  
can then be compared for consistency with the 
par ity-equivalents ( F) by calculating the ratio P/F 
for successive age groups . I f  certain assumpt ion s 
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about error patterns are  met , an improved est imate o f  
fertility can sometimes be obtained by cor recting the 
age pattern of current ferti l i ty to agree with the 
level of lifetime fertility reported by younger women . 

POPULATION CHANGE DUE TO MIGRATION The sum of 
in-migrants minus out-migrants dur ing a spec if ied 
per iod of t ime . The change may also be expressed as a 
rate by d ividing the change by person-years-lived in 
the population dur ing the same per iod . 

PREGNANCY HISTORY A report of the number and the dates 
of occur rence of all the pregnancies exper ienced by a 
particular woman . The outcome of the pregnancy--l ive 
birth , stillbir th , fetal death-- is also recorded .  

RADIX The hypothetical birth cohort of a life table . 
Coamon values are 1 ,  1 , 000 , and 100 , 000 . 

RATE OF NATURAL INCREASE The d ifference between the 
births and deaths occu r r ing dur ing a g iven per iod 
d ivided by the number of person-years-lived by the 
population dur ing the same per iod . This  rate , which 
speci fically excludes changes resulting from 
migration , i s  the difference between the crude birth 
� and the crude death rate . 

RETROSPECTIVE SURVEY A survey that obtains inforaation 
about demographic events that occurred in a g iven past 
per iod ,  generally terminating at the t ime of the 
survey . 

REVERSE PROJECTION See reverse survival . 
REVERSE SURVIVAL A technique to estimate an earlie r 

population f rom an observed population , allowing for 
those members of the population who would have died 
according to observed or assumed mortality 
conditions . I t  i s  used as a method of estimating 
fertility by calculating f rom the observed number of 
survivors of a g iven age x the expected number of 
b i rths that occurred x years earlier . ( In s i tuations 
for which both fertility and mortality are known or 
can be reliably estimated , reverse survival can be 
used to estimate migration . )  

ROBUSTNESS A character istic of est imates that are not 
greatly affected by deviations from the assumptions on 
which the estimation procedure i s  based . 

SEX RATIO AT BIRTH The number of male births for eac h 
female birth ,  or male births per 100 female births . 

SINGULATE MEAN AGE AT MARRIAGE (SMAM) A measure of the 
mean age at f irst mar r iage ,  der ived from a set of 
proportions of people single at different ages or i n  
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different age g roups , usually calculated separately 
for males and females .  

S TABLE POPULATION A population exposed for a long time 
to constant fertility and mortality rate s , and closed 
to m igration , e stabl i shes a f ixed age d istr ibution and 
constant growth rate character i stic of the vital 
r ates . Such a populat ion , with a constant age 
structure and constant rate of growth , i s  called a 
stable populat ion . 

S TATIONARY POPULATION A stable population that has a 
zero g rowth rate , with constant numbe r s  of births and 
d eaths per year . Its age structure i s  determined by 
the mortal ity rates and i s  equivalent to the 
person-years-lived <n Lx > column of a convent ional 
l ife table . 

S URVIVAL RATIO The probabi l ity of surviving between one 
age and another ; often computed for age groups ,  in 
which case the ratios correspond to those of the 
person-years-lived function , nLx, of a life 
�· Also called survivorshiP probabilities . 

S URVIVORSHIP PROBABILITIES See survival rat io .  
SYNTHETIC PARITY The average par ity calculated for a 

hypothet ical cohort exposed indef initely to a set of 
period age-specif ic fertil ity rates . 

TOTAL FERTILITY RATE (TFR) The average number of 
children that would be born pe r woman if all wome n 
l ived to the end of the ir childbear ing years and bore 
children according to a g iven set of age-specific 
fertil ity rates J also referred to as total fertility .  
I t i s  frequently used to compute the consequence of 
childbear ing at the rates cur rently observed . 

UNITED NATIONS AGE-SEX ACCURACY INDEX An index of ag e 
reporting accuracy that i s  based on deviations from 
the expected regular ity of populat ion s i ze and sex 
r atio, age g roup by age g roup . The index i s  
calculated as the sum of ( 1 )  the mean absolute 
deviation from 100 of the age rat ios for males , ( 2 )  
the mean absolute deviation from 1 0 0  o f  the age ratio s 
for females , and ( 3 )  three t imes the mean of the 
absolute d ifference in repor ted sex ratios from on e 
age g roup to the next . The Uni ted Nations def ines 
age-sex data as • accurate , •  • inaccurate , •  or •highly 
i naccurate • depend ing on whether the index is less 
than 20 , 20 to 40 , or greater than 40 . 

WHIPPLE ' S  INDEX A measure of the quality of age 
report ing based on the extent of preference for a 
part icular target d igit or d ig its . The index 
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essentially compares the reported population at age s 
ending in the target d ig i t  or d ig its with the 
population expected on the assumption that population 
is a l inear function of age . For a part icular age 
range , often 2 3  to 62 , the populat ion with ages end ing 
in the target d ig its is d ivided by one-tenth of the 
total population , the result then being mult iplied by 
100  and d ivided by the number of d ifferent target 
dig its . A value of 100 ind icate s no preference fo r 
those d ig its , whereas values over 100 ind icate 
positive preference for them . 

Copyright © National Academy of Sciences. All rights reserved.

Trends in Fertility and Mortality in Turkey, 1935-1975
http://www.nap.edu/catalog.php?record_id=19532

http://www.nap.edu/catalog.php?record_id=19532


Copyright © National Academy of Sciences. All rights reserved.

Trends in Fertility and Mortality in Turkey, 1935-1975
http://www.nap.edu/catalog.php?record_id=19532

http://www.nap.edu/catalog.php?record_id=19532


lleferences 

Abadan , Nermin ( 1964 ) Bat1 Almanya ' daki TUrk Isc i ler i ve 
Sorunlar1 (Turkish Workers in West Germany and The i r  
Problems) . Ankara : State Plann ing Organi zat ion . 

Adlakha , Ar j un L . ( 1970 ) A Study of Infant Mortality in 
Turkey . Sociology disser tation . Univers ity of 
M ichigan , University Microf i lms 71-4553 . 

Bongaarts , John ( 1978 ) A framework for analyzing th e 
proximate determinants of fertility .  Population and 
Development Review 4 ( 1 ) : 10 5-13 2 . 

Brass , Wi lliam ( 1968 ) Methods of analys is  and 
estimat ion . Pp .  88-150 in w. Brass et al. , ed . ,  � 
Demography of Tropical Afr ica . Pr inceton , N . J . : 
Princeton Univers ity Press . 

Coale , Ansley J .  ( 1971)  Age patterns of mar r iage . 
Population Stud ies  2 5 ( 2 ) : 193-214 . 

Coale , Ansley J . , and P .  Demeny ( 1966 ) Regional Model 
Life Tables and Stable Populat ions . Pr inceton , N . J . : 
Pr inceton Univer sity Press . 

Coale , Ansley J . , Allan G .  B ill , and T .  James Trussell 
( 1975 ) A new method of est imat ing standard ferti l i ty 
measures from incomplete data . Populat ion Index 
41 : 182-210 .  

Coale , Ansley J . , and T .  James Trussell ( 1974 ) Model 
fertil ity schedules : variations in the structure of 
childbear ing in human populations . Populat ion Index 
40 (2 ) : 185-258 . 

Das Gupta , Prithwis ( 1975)  A general method of cor rection 
for age misreport ing in census populat ions . 
Demography 12 ( 2 ) : 30 3-312 . 

Demeny , Paul , and Freder ic c. Shorter ( 1968 ) Est imating 
Turkish Mortality, Fertility, and Age Structure : 
Applicat ion of Some New Technigues . Faculty of 
Economics , Istanbul University ,  Pat . No . 1306 . 

1 4 7  

C o p y r i g h t  ©  N a t i o n a l  A c a d e m y  o f  S c i e n c e s .  A l l  r i g h t s  r e s e r v e d .

T r e n d s  i n  F e r t i l i t y  a n d  M o r t a l i t y  i n  T u r k e y ,  1 9 3 5 - 1 9 7 5
h t t p : / / w w w . n a p . e d u / c a t a l o g . p h p ? r e c o r d _ i d = 1 9 5 3 2

http://www.nap.edu/catalog.php?record_id=19532


14 8 

F i sek , Nusret H .  ( 19 7 8 )  TUrk iye ' de As1 r 1  Dogurganllk  ve 
Kullani lan Gebel ig i Onley ic i Ydntemler (Excess 
Fertility and Contraceptive Methods in Turkey) . In s . 
uner , et al . Tarke iyede Nufus Yap1s 1  ve Nufus 
Sorunlar : 1973  Arast1 rmas1 ( Population Structure and 
Populat ion Problems in Turkey :  1973  Survey ) . 
Hacettepe University ,  Publ icat ion No. D-2 5 .  

Geray , Cevat ( 1962 ) Tark iye ' den ve Tark iye 'ye GBcler ve 
Gacmeler in I skan1 1923-1961 (Mig rat ion from and to 
Turkey and the Settlement of Immigrants ) .  Turk  
I kt i sad i Gel i smesi  Arast irma Projesi , No . 9 ,  Ankar a .  

Hacettepe Inst itute o f  Populat ion Stud ies ( 1980 ) Tur k i s h  
Fertility Survey, 1978 . First Report , Vol .  I I :  
Statistical Tables .  Hacettepe University .  

Hajnal , John ( 1 9 5 3 )  Age at marr iage and proport ions 
marry ing . Populat ion Stud ies 7 : 111-13 2 .  

I nst itute of Community Med ic ine ( 1 9 7 5 )  An Account of the 
Activities of the Etimesgut Rural Health Disr ict , 
19 70-1974 . Hacettepe University ,  School of Med ic ine . 

Macura , Miroslav ( 19 75a)  Est imates of Infant Mortal ity 
Trends i n  Turkey , 1944-67 . Pape r presented to the 
Second Conference on Tur k ish Demography , Hacettepe 
Institute of Populat ion Stud ies , Cesme , Turkey . 

Macura , Miroslav ( 19 7 5b)  Est imat ing Trends of Infant 
Mortality from Pregnancy Histor ies . Seminar on Infan t 
Mortality in Relat ion to the Level of Fer tility. 
(Bang kok , May 6-12 , 1 9 7 5 . )  Par i s : Committee fo r 
I nternational Coordinat ion of Nat ional Research in 
Demog raphy . 

Ntoz i ,  James Patr ick Manyenye ( 19 7 8 )  The Demeny-Shorter 
and three-census methods for correcting age data . 
Demography 1 5 { 4 ) : 5 0 9-521 . 

Ozbay , Fe rhunde ( 19 7 9 )  Tark iye ' de 1963 , 1 9 6 8  ve 197 3 
Y1llar 1nda Aile Planlamasi  Uygulamalar1nda ve 
Dogurganl1ktak 1 Deg i smeler (Changes in  Contraceptive 
Use and Fer t i l ity in  Turkey 196 3 ,  1968 and 1973 ) . 
I statistik  1 ( 2 ) : 31-4 7 . I stat iskc i ler  Derneg i ,  Ankara . 

Ozbay , Ferhunde ( 19 7 8 )  Educat ion and fert ility in rural 
Tur key . Stud ies in  Development 2 2/23 .  Journal of 
M iddle East Technical University ,  Ankara . 

Ozbay , Ferhunde , and Freder ic c .  Shorter ( 1970 ) Turkey : 
changes in  birth control practice s ,  1963 to 1968 . 
Studies in  Fami ly Planning 51 : 1-7 . 

Ozbay , Ferhunde , Frede r ic C .  Shorter , and s .  Yene r 
( 19 7 7 )  Accounting for the Trend o f  Fertility in 

Turkey . Paper presented to UN/UNFPA Expert Group 
Meeting on Demograph ic Trans it ion and Soc ioeconomic 
Development , Istanbul . 

Copyright © National Academy of Sciences. All rights reserved.

Trends in Fertility and Mortality in Turkey, 1935-1975
http://www.nap.edu/catalog.php?record_id=19532

http://www.nap.edu/catalog.php?record_id=19532


149  

Shorter ,  Frederic c. ( 1980 ) Computational Methods fo r 
Reg ional Population Proj ections and Reverse 
Proj ections . Regional Papers .  Populat ion Counc il , 
Cairo.  

S horter , Freder ic c . , and David Pasta ( 1974 ) 
Computat ional Methods for Poeulation Proj ections with 
Part icular Reference to Development Planning . The 
Populat ion Council , New Yor k . 

S ullivan , Jeremiah ( 1972 ) Models for the est imat ion of 
the probabil ity of dying between birth and exact ages 
of early childhood . Populat ion Stud ies 26 ( 1 ) : 79-9 7 .  

SUmbUloglu , Kadi r (1978 ) Il ve Ilce Mer kezler inden 
Devlet Istatistik EnstitUsUne Bild i r i len OlUmler 
Sayisal Y�nden Yeterli : Midir ? •  (Are the Number s  o f 
Deaths Reported From Province and Distr ict Centers to 
the State Inst itute of Stat ist ics Numer icallY 
Complete? ) . Faculty of Med icine , Hacettepe University .  

Taeuber ,  Irene ( 1958 ) Populat ion and modernization i n  
Turkey . Papulat ion Index 24 ( 2 ) : 1 01-122 . 

�kce , Belg in ( 1974 ) Urbani zat ion and Migration i n  
Turkey . Sociology dissertat ion . Princeton University ,  
University Microf ilms 76-269 . 

Tekce , Belg in ( 1975)  Migrat ion to Cit ies in Turkey :  
Estimates for 1955-60 and 1960-6 5 .  Ankara :  State 
Inst itute of Statist ics . 

Tekce , Belg in ( 1979 ) The Yozgat (Turkey) Maternal and 
Child Health and Family Planning Proj ect :  Baseline 
Information on Socioeconomic and Demographic 
Cond it ions . Regional Papers . Populat ion Council , 
Cairo.  

Timur , Ser im,  et al.  ( 1971)  TUr k iyede Aile YaP1S1 ve 
NUfus Sorunlar 1 Arast1rmas1n1n Ver i  Toplam Teknikler i 
( 1968) (Methodology of Survey on Family Structure and 
Population Problems in Turkey) . Hacettepe Univers ity , 
Publicat ion No . D-9 . 

Timur , Ser im ( 1974 ) Fertil ity . In Figen Karadayi , et 
al . ,  The Populat ion of Turkey. WOrld Populat ion Yea r 
Serie s .  Hacettepe University and CICRED : Inst itute 
of Populat ion Studies . 

Toros , Aykut (1978)  1973 Arast1rmas1nda Dogurganllk 
(Fertil ity in the 1973 Survey) . In s .  Uner et al . 
TUr ke iyede NUfus Yap1s1 ve NUfus Sorunlar : 1973 
Arast 1rmas1 (Populat ion Strucutre and Populat ion 
Problems in Turkey : 1973 Survey) . Hacettepe 
University ,  Publ icat ion No . D-2 5 .  

Trussell , T .  James (1975 ) A re-e�timat ion of the 
mult iplying factors for the Brass technique for 

Copyright © National Academy of Sciences. All rights reserved.

Trends in Fertility and Mortality in Turkey, 1935-1975
http://www.nap.edu/catalog.php?record_id=19532

http://www.nap.edu/catalog.php?record_id=19532


150  

determining chi ldhood survivorship rate s .  Populat ion 
S tud ies 29 ( 1 )  : 97-108 . 

Tur kay , Orhan ( 1962 )  TUr k iye ' de NUfus Art1s1  ve Ikt1sad 1 
Gelisme (Populat ion Growth and Economic Development in 
Turkey) . Ankara . 

Turkey ,  Ministry of Health and Soc ial Welfare ( 1973 ) 
Saglik Hizmetlerinde 50  Yil  ( 50 Years in Health 
Services ) . Ankara :  Mini stry of Health and We lfar e 
Publications . 

Turkey , Reg ional Planning Off ice ( 19 6 8 )  Il ve I lcele r in 
Nufus Duzeltme le r i : 1935-196 5  (Adjustments o f  
Province and District Populat ion : 1935-196 5 ) . 
Ankara : Ministry of Housing and Resettlement . 

Turkey ,  School of Publ ic Health ( 1 97 0 )  Vital Statistic s 
from the Tur k i sh Demographic Survey :  1966-67 . 
Ankara : Ministry of Health and Soc ial Welfare . 

Turkey ,  State Institute of Stat ist ics ( 1971 )  TUrk iye 
Hayat Tablolar i ,  1966-67 (Life Tables o f  Turkey , 
1966-6 7 ) . Publicat ion No . 623 , Ankara . 

Turkey ,  State Inst itute of Statist ics ( 19 7 8 )  TUr k iye 
Nufus Arast1rmas1 : 1974-7 5 ( Turk ish Population 
Survey : 1974-7 5 ) . Publ ication No. 841 , Ankara . 

u .  N . ( 19 6 7 )  Manual IV : Methods of Estimating Basic 
Demographic Measures from I ncomplete Data . Department 
of Economic and Soc ial Affairs , Populat ion Studies , 
No .  4 2 .  

Yene r ,  Samira ( Berksan) ( 1969 ) Marriage patterns and 
the i r  effec t  on fertil ity in Turkey . In Tur k i sh 
Demography : Proceed ings of a Conference . Hacettepe 
University :  Inst itute of Populat ion Stud ies . 

Copyright © National Academy of Sciences. All rights reserved.

Trends in Fertility and Mortality in Turkey, 1935-1975
http://www.nap.edu/catalog.php?record_id=19532

http://www.nap.edu/catalog.php?record_id=19532


Copyright © National Academy of Sciences. All rights reserved.

Trends in Fertility and Mortality in Turkey, 1935-1975
http://www.nap.edu/catalog.php?record_id=19532

http://www.nap.edu/catalog.php?record_id=19532


Copyright © National Academy of Sciences. All rights reserved.

Trends in Fertility and Mortality in Turkey, 1935-1975
http://www.nap.edu/catalog.php?record_id=19532

http://www.nap.edu/catalog.php?record_id=19532

	Front Matter
	SUMMARY
	INTRODUCTION
	FERTILITY
	MORTALITY
	NATIONAL POPULATION GROWTH, 1935-75
	APPENDIXES
	APPENDIX A: Estimation of Fertility by Multiple Reverse Projection
	APPENDIX B: Estimation of Trends in Infant and Early Childhood Mortality from Birth-Survival Histories
	APPENDIX C: Adjustment of the National Censuses for Age Misreporting
	APPENDIX D: International Migration
	APPENDIX E: Population of Six Divisions by Age and Sex, 1945-70
	GLOSSARY
	REFERENCES

