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PREFACE 

The Commi ttee on Population and Demography was estab­
l ished i n  Apr i l  1977 by the Nat ional Research Counc i l ,  in 
response to a request by the Agency for I nternat ional 
Development (AID) of the u.s. Depar tment of State . I t 
was widely felt by those concerned that the time was r ipe 
for a deta iled r ev iew of levels and trends of fer t i l i ty 
and mortal ity in the developing wor ld . Although most 
people in the demogr aph ic community agree that mor tal i ty 
has decl ined i n  almost all developing countr ies dur ing 
the last 3 0  years , there is uncer tainty about more r ecent 
changes in mor tality in some countr ies , about curr ent 
levels of fer t i l ity , about the existence and extent of 
recent changes in fer t i l i ty ,  and about the factor s 
determining reduct ions in fer t il i ty .  

I n 1963 , a Pane l  o n  Population Problems o f  the 
C ommi ttee on Sc ience and Publ ic Pol icy of the Nat ional 
Academy of Sc iences publ i shed a repor t ent itled � 
G rowth of Wor ld Population. The appointment of that 
panel and the publicat ion of its repor t were expression s  
of  the concern then felt by scient ists , a s  well a s  by 
other informed per sons in many countr ies , about the 
impl icat ions of population trends . At that time , the 
most consequential trend was the pronounced and long­
continued acceleration in the r ate of i ncrease of the 
populat ion of the wor ld , and espec ially of the population 
of  the poorer countr ies . It was est imated in 1963 that 
the annual rate of increase of the g lobal population had 
r eached 2 percent ,  a r ate that ,  i f  continued , would cause 
the total to double every 35 year s . The d ispropor t ionate 
contr ibution of low- income areas to that acceleration was 
caused by rapid decl ines in mor tality combined with high 
fer t i lity that r ema ined almost unchanged : the b ir th r ate 

xv i i  

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 .

L e v e l s  a n d  R e c e n t  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  C o l o m b i a
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 7 9

http://www.nap.edu/catalog.php?record_id=19579


was near ly f ixed or dec l ined more modes tly than the death 
rate . 

S i nce the ear lier  r epor t ,  however , the peak r ate of 
growth in the wor ld ' s  populat ion has apparently been 
passed . A d r amatic decl ine in the b i r th rate in almos t 
all the more deve loped countr ies has lowe red the ir  aggre­
g ate annual rate of i ncrease to well  below 1 percent ,  and 
the peak rate of increase has also apparently been passed 
i n  the less-deve loped par ts of the wor ld as a whole . A 
sharp decl ine in fer t i l ity in many low- income ar eas ha s 
more than offset the generally continued reduct ion in the 
death rate , although the rate of popu lat ion increase 
r ema ins h igh in  almost all less-developed countr ies . 

The causes of the reduct ions in fer t i l ity--whe the r 
t hey are the effect pr imar i ly of such general changes as 
lowered infant mor tal ity , increas ing educat ion , urban 
r ather than r ur a l  res idence , and improv ing status of 
women or of such par t icular changes as spread ing know­
ledge of and access to eff icient methods of contracept ion 
or abor t ion--are strong ly debated . There are also 
d ivergent v iews of the appropr iate nat ional and inter­
nat ional pol ic ies on populat ion in the face of these 
c hang ing trends . The d i f ferences in opin ion extend to 
d i f ferent bel iefs and assert ions abou t  what the popula­
t ion trends really are in many of the less-developed 
countries . Because b i r ths and deaths are recorded very 
i ncompletely in  much of Afr ica , As ia , and Lat in Amer ica , 
levels and trends of fer t i l ity and mor tal ity must be 
e s t imated , and d isagreement has ar isen in some instances 
about the most reliable est imates of those leve ls and 
t rends . 

I t was to examine these quest ions that the Committee 
on Populat ion and Demography was establ ished w i th i n  the 
Commiss ion on Behav ioral and Soc ial Sc iences and 
Educat ion of the Nat ional Research Counc i l . I t  was 
f unded for a per iod of f ive and one-half years by AID 
under Contract No . AID/pha-C- 116 1  and Grant No . 
AID/DSPE-G- 0 0 6 1 .  The commi ttee has under taken three 
ma jor tas ks :  

1 . To evalua te ava ilable ev idence and prepare 
est imates of levels and trends of fer t i l ity and mor tal i ty 
i n  selected deve loping nations;  

2 .  To improve the technolog ies for estimat ing 
f e r t i l i ty and mor tal i ty when only incomplete or 
inadequate data exist ( inc lud ing techn iques of dat a 
collect ion ) ; 
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3. To evaluate the factors determining the changes i n  
bi r th rate s i n  less-developed nat ions . 

G iven the magnitude of these tasks , the committee 
dec ided to concentr ate its initial efforts on the f i r s t 
two tasks; it init iated wor k  on the thi rd task in 1979 . 

The committee approaches the f i rst tas k through 
c areful assessment , by internal and external compa r i son , 
and through analysis , by appl icat ion of the most rel iable 
methods known , of all the data sources avai lable . Each 
of the country stud ies therefore consists of the 
appl icat ion of a range of methods to a number of data 
sets . Best est imates of levels and recent trends ar e 
then developed on the g rounds of the i r  cons istency and 
plaus ibi l i ty and the robustness of the ind ividual method s 
f rom which they were der ived . 

The committee ' s  second task , refinement of methodology , 
i s  seen as a by-product of achieving the f i rst . The 
appl ication of par t icular methods to many d if ferent data 
sets f rom d ifferent countr ies and referr ing to different 
t ime per iods will i nevitably provide valuable informat ion 
about the practical funct ioning of the methods 
themselve s .  Par t icular data sets might also requ i re the 
development of new methodology or the ref inement of 
exist i ng techniques .  

The comm ittee set three cr iter ia for ident ify ing 
countr ies to study in deta i l : that the country have a 
populat ion large enough to be important in a world view; 
that there be some uncertainty about levels and recent 
t rends of fer til ity or mor tal ity; and that suf f ic ient 
demograph ic data be avai lable to war rant a deta i led 
study . After a country has been selected for detai led 
study , the usual procedure is to set up a panel or 
wor k ing group of experts , both nat ionals of the country 
and other s  knowledgeable about the demography and demo­
g raphic statistics of the country . The role of these 
panels and work i ng g roups , wh ich generally include at 
least one committee member , i s  to carry out the compar i­
sons and analyses requi red . A small staf f ass ists the 
committee , panels , and wor k i ng g roups in the i r  wor k .  I n 
a few cases , includ ing the Colombia study , a staf f membe r 
has undertaken pr imary responsibil i ty for analyz ing 
avai lable data and prepar ing the repor t .  

As o f  early 1982 , 1 6 8  populat ion spec ialists , 
i ncluding 94  from developing countr ies , have been involved 
i n  the work of the committee as membe r s  of panels or 
work ing groups . The committee , the commission , and th e 
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Nat ional Research Counc i l  are grateful for the unpa i d  
t ime and e ffor t these expe r ts have been will ing to g ive . 

Each country be ing s tud ied has a d i fferent mix of dat a  
s ources and d i fferent problems w i th data er ror s . There­
fore , ther e  is  no s tandard pattern for all the repor ts . 
However , each r epor t includes a summary of the ma in 
f ind ing s regard ing est imates of fer t i l ity and mor tal ity , 
a descr ipt ion of the data sou rces ava ilable , and a 
presentat ion of the analyses that were carr ied out , 
c lass i f ied by type of data analyzed� deta iled methodo­
log ical descr ipt ions are included where necessary i n  
append ixes . 

I n  some of the repor ts the est imates of fer t i l i ty and 
mor tality are presented as ranges . The use of a range i s  
d e l iberate . I t  ind icates that the panel and the 
commi ttee are conf ident tha t the range includes the t r u e  
value , b u t  have conc luded that the ev idence does not 
war rant select ing a s ing le f igure as best . The range 
conveys an impor tant aspect ( uncer tainty) of the 
e s t imat ion . Ideally , in cons tructing an average fo r 
s everal populat ions in each of wh ich est imat ion is  
presented as a range , an aggregate rang e would be 
calculated ( as the population-we ighted average of the 
consti tuents ) . The user who selects a s ing le f igure from 
t he m iddle of the r ange does so at the r isk of mis lead ing 
s impl i f icat ion . 

Th is r epor t ,  on levels and recent trends of fe r t i l ity 
and mor tal i ty in Colombia , is  No . 12 in a ser ies of 
r epor ts issued by the Commi ttee on Populat ion and 
Demog raphy . I n 1980 a f i rst  draft of the repor t wa s 
p r epared by Han ia Zlotn i k  us ing published mater ials . 
J ane Menken contr ibuted a sect ion on the analys is of 
ch ild mor tal i ty d i fferentials as inferred from the 
maternity h istory data gathered by the 19 7 6  Colomb ian 
Fe r t i l i ty Survey . The committee is grateful to the World 
Fer t i l i ty Survey and to the Corpor ac ion Centro Reg iona l 
de Poblac ion for mak ing poss ible the use of the fer t i l i ty 
survey data . 

A wor kshop to d iscuss the pr el iminary r epor t  was held 
in Bogota in Septembe r 1980 . I t  was attended by some 3 5 
expe r ts and offici als concer ned w i th demograph ic 
measurement in Colombia . Spec ial thanks are due to th e 
Facu ltad de Estud ios I nterd isc ipl inar ios of the Pon t i f ica 
Univers idad J aver iana for hosting the wor kshop in Bogota , 
to its  d i r ector , Hector Maldonado , for helping in 
organ iz ing the wor k shop , and to the wor kshop par t i c ipant s 
for the ir contr ibut ions and gu idance in improv ing the 
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report .  The many ideas and suggest ions they offered 
dur ing the workshop served as a bas is  for revis ion of the 
manuscr ipt . In part icular , the suppor t of the 
Departamento Administrat ivo Nac ional de Estad istica 
( DANE) in mak ing available the Nat ional Household Survey 

data and the expert ise of the DANE staff g reatly 
contr ibuted in strengthen ing i ts conclus ions . Following 
the workshop , Dr . Zlotn ik  prepared a revised draft . The 
comm ittee extends warm thanks to her for tak ing pr imary 
respons ibil ity for the preparation of this report . Many 
hour s  of pa instak ing calculat ions and analysis were 
required to br ing this  proj ec t to completion . 

The comm ittee also wishes to thank Kather ine Miller 
who edited the manuscr ipt and Lois Hemphill , Ben ita 
Anderson , and Solve ig Pad illa for typing the manuscr ipt . 
Brenda Buchbinder , admin istrative ass istant on the 
comm ittee staff while this repor t was be ing produced , 
helped with workshop arrangements and many other tasks , 
a nd other members of the committee s taff provided advice 
and encouragement .  Elaine McGarraugh car r ied out the 
f inal proofreading and other product ion ed it ing task s .  
Th e  committee also notes with apprec iation the Assembly 
r ev iewers of this report .  

ANSLEY J .  COALE , Chai r  
Committee on Populat ion and Demography 
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SUMMARY 

I n 197 8  the populat ion of Colombia was the four th larges t 
i n  Latin Amer ica . At 2 6  million , i ts populat ion was 
comparable to that of th ird-place Argent ina , approx i­
mate ly one- th ird that of Mexico , and sl ightly greater 
than one-f i fth that of the g iant Braz il . Therefore , i n  
r eg ional terms , i t s  demogr aph ic impor t is  subs tantial . 
Fur thermore , with the except ion of countr ies l ike 
Argent ina and Chile ,  Colombia was the f irst large Latin 
Amer ican country to exper ience a well-documented decline 
i n  fer t i l i ty .  I nd ications of such a decl ine were evident 
by the ear ly 197 0 s , but they have become more profuse and 
convinc ing in r ecent year s .  Not supr is ingly , the extent 
and nature of th is decl ine have been the subj ect of much 
research . I n  fact , the des ire  to better understand its 
dynamics has been the most impor tant mot ive propelling 
most of the r ecent surveys . For th is reason , at least 
dur ing the 19 70s , there is no lac k  of data that can be 
u sed to estimate fer til i ty .  

The same cannot be said about mor tal ity .  L ike many 
other Latin Amer ican countr ies , Colombia has had an 
operational v ital reg istration system for a fairly long 
t ime J however ,  its output has never been adequate .  I n  
addition , although the country has had a fa ir ly long 
h istory of census tak ing ( some type of population 
enumeration was car r ied out as ear ly as 17 80 ) , the 
consistency and regular ity of its censuses leave much to 
be des ired .  The last three took place in 195 1 ,  1964 , and 
1973 , and of the three the mos t  recent one is most 
deficient in terms of completeness of coverage ( i t under­
s tates the Colombian populat ion by at leas t 8 percent ) .  
D isregarding m igrat ion and assuming as a somewhat 
arbitrary standard of compar i son that the female 
population in 1964 was cor rectly enumerated , the f inal 
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e s tima te s  of completeness of coverag e  of these thr e e  
c ensuses are 9 3 , 98, and 89  percent , respect ively . 

P r ior to 1964 , the only sources of demograph ic 
i nformat ion at the nat ional level were the censuses and 
v i tal reg istration ,  the latter car r ied out mostly by the 
C athol ic Church . G iven the def ic ienc ies inherent in 
these data , est imates for the 1950-64 per iod can be 
d e r ived only by mak ing s impl i fy i ng assumptions about the 
charac ter i s t ics of the populat ion . I n spi te of th is 
l imi tat ion , the mor tal i ty es t imates for th is per iod meet 
mos t of the cons istency checks poss ible and are probably 
a good approx imat ion to overall trends , wh ich suggest 
substant ial declines in mor tal i ty . Dur ing th i s  per iod 
the deta i led est ima t ion of fer t i l i ty is not poss ible due 
to the pauc ity of adequate data� the evidence ind icate s 
only an approximately constant level . 

The Na t ional Morb id i ty Survey of 1965 mar ked the 
beg inn ing of the •sample survey era•  in Colomb ia . 
Al though the purpose of th is  survey was not str ictly 
demog r aph ic ,  it d id explore some demog raph ic topics and 
pioneered the development of the Master Sample , wh ich ha s 
served as a bas i s  for mos t  of the subsequent demog raph ic 
surveys . The f i rst in this ser ies was the 1969 Nat iona l 
Fe r t i l i ty Survey , in wh ich the ma in obj ect ives were  the 
est imat ion of leve ls , trends , and d i f ferent ials in fer­
t i l i ty .  I ts results wer e  the f ir s t  to ind icate that 
fer t i l ity was decreasing , a trend that was conf irmed 
l a ter by the 1973  census . Soon after , the des i r e  to 
mon i tor ongo ing demograph i c  changes closely led to mor e 
f requent use of surveys as a measurement tool . I n  1976 , 
the Colomb ian Fe r t i l ity Survey ( par t of the Wor ld 
F er t i l i ty Survey progr am} was under taken , fol lowed in 
197 8  by the Nat ional Household Survey and the Contr a­
cept ive P revalence Surveys . Al though each of these 
surveys had a sl ightly d i fferent purpose , they al l 
g a thered informat ion r elevant to est imating fer t i l i ty and 
ch i ld mor tal i ty . I n add i t ion , the 197 8  Nat ional 
Household Survey collected data on maternal orphanhood 
and widowhood ( death of the f irst spouse} , wh ich allow 
average adult  mor tal i ty levels to be est imated for an 
imprec ise ly def ined per iod preced ing the survey . Ther e­
fore , there are fa i r ly sol id grounds on wh ich to con­
struc t  est imates of fer t i l i ty and mor tal ity of ch i ldren , 
a t  least dur ing the 1964-78 per iod . Among both sets of 
e s t ima tes , however , those cor r e spond ing to the mos t  
r ecent years are the least rel iable , s ince they are based 
on the smalles t  amount of evidence . 
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Because substantial stat ist ical evidence ex ists for 
t he estimation of levels and trends of fertility and 
mortal ity in Colomb ia (espec ially fer tility and child 
mortality ) , and s ince much of  that evidence has previously 
been s tudied and repor ted , the following chapters conta in 
an unusually long and compl icated analys is . In this 
summary i t  i s  poss ible to present only the essence of 
major approaches and pr inc ipal f indings , readers who want 
to follow the demograph ic detective wor k and review the 
s trengths and weaknesses of ava i lable evidence on demo­
graph ic trends in Colombia are encouraged to turn to the 
body of the r epor t .  

Th is report evaluates the evidence ava ilable for 
estimat ing fert i l i ty and chi ld and adult mortal ity in 
Co lombia dur ing the past three decades . Th ree main 
demographic ind icator s are treated separately : child 
mor tal ity ,  adult mor tal i ty , and fertil ity .  

Child Mortal ity 

Most of the data avai lable for estimating child mortality 
were gathered dur ing the 1970S J  therefore the major ity of 
the estimates obtained refer to the 1 965-76 per iod . 
Estimates for ear l ier per iods are der ived from relatively 
weak data (extrapolation to childhood of the mortali ty 
estimates der ived via stable and quasi-stable analys is of 
t he census age d istr ibutions ) ,  and estimates for 1977 and 
1 9 7 8  mus t  be constructed without the benefit of multiple 
data sources that would permit consistency checks .  In 
Chapter 2 ,  Section 2 . 3 . 8 ,  a f inal ser ies of year ly ch ild 
mortal ity estimates for the 1950-78 per iod i s  der ived . 

Table 1 and Figure 1 present the values of two 
parameters in this ser ies : infant mortality (lqO ) 
and the probability of dying by exact age 5 ( 5qo) ,  
which , for simpl icity , will be refer red to from here on 
as child mortal ity .  

According to these estimates , infant mortality 
( lq O) in Colombia decl ined by approximately 4 0 
percent between 1950  and 1 9 6 4 ,  f rom a level of 1 5 0  deaths 
per thousand births to 85 per thousand for both sexes 
combined . In fant and chi ld mor tal i ty continued to 
decl ine after 1 9 64--by about 28 percent between 1964 and 
1 978--so that by 1 97 8  infant mor tal ity was about 6 4  
deaths pe r  thousand births , lower than s imilar rates in  
many developing nations . Overal l , dur ing the 1950-78 
per iod there has been substant ial improvement in the 
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TABLE 1 Se lected Fi nal Ch i ld Mortal ity Es t imates by 
Sex , 19 50-7 8 : Colombi a 

Year 

1950 
1951 
1952 
1953 
1954 

1955 
1956 
1957 
1958 
1959 

1960 
1961 
1962 
1963 
1964 

1965 
1966 
1967 
1968 
1969 

1970 
1971 
1972 
1973 
1974 

1975 
1976 
1977 
1978 

Female 

Inf ant 
Mortal i ty 
(lQO) 

.1375 

.1347 

.1294 

.1242 

.1193 

.1145 

.1098 

.1053 

.1010 

.0969 

.0924 
• 0884 
.0852 
.0829 
.0813 

.0796 

.0777 
• 0758 
.0739 
.0717 

.0691 
• 0666 
.0642 
.0619 
• 0606 

.0603 

.0600 

.0597 

.0594 

Probabi l i ty 
of Dying by 
EKac t Age 5 
(5QO) 

.2107 

.2072 

.2004 

.1938 

.1874 

.1811 

.1750 

.1690 

.1633 

.1576 

.1522 

.1468 

.1417 

.1367 

.1318 

.1295 

.1268 

.1215 

.1165 

.1124 

.1090 

.1063 

.1038 

.1010 

.0995 

.0993 

.0991 

.0990 

.0988 

Male 

Infant 
Mortali ty 
(lqO) 

.1619 

.1587 

.1524 

.1464 

.1405 

.1349 

.1294 

.1242 

.1191 

.1142 

.1095 

.1049 

.1006 

.0973 

.0942 

• 0920 
.0901 
.0875 
.0849 
.0822 

.0793 
• 0765 
.0738 
.0712 
.0693 

.0690 

.0687 

.0684 

.0681 

Probability 
of Dying by 
EKac t Age 5 
(5QO) 

.2337 

.2300 

.2227 
• 2157 
• 2087 

.2020 

.1954 

.1889 

.1827 

.1766 

.1706 

.1648 

.1592 

.1489 

.1442 

.1408 

.1375 

.1329 

.1284 

.1242 

.1201 

.1162 

.1124 

.1087 

.1059 

.1056 

.1053 

.1050 

.1047 

chances of survival of young ch i ldren : ch ild mor tal ity 
( 5qo )  declined by mor e than half ( about 54 percent 
for both sexes combined ) , and in the case of infant 
mor tality the reduct ion amounted to 5 7  percent . 
Never theless , despite this improvement , in 1 9 7 8  the 
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FIGURE 1 Final Estimates of Infant <1qo > and Child 
(5qo) Mortality by sex, 1 9 50-78 : COlombia 

Note: Infant mortality is 1qo x l,Ooo, child 
mortality is 5q0 x 1 , 00 0 . 

Source: Table 1 .  

probability of a child dying before reaching a fifth 
birthday was close to one in 10 . In addition, greater 
reductions appear to have taken place before rather than 
since 1 9 6 4  (infant mortality falling from 150 to 8 5  per 
t housand from 1950 to 1964,  and from 8 5  to 64 in the next 
14 years). 

Adult Mortality 

Adult mortality, estimated in terms of the expectation of 
life at birth (eo) and at age 5 (e 5) ,  also declined. 
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Du r ing the 1950-64 period the expec tation of life at ag e  
5 increased by approx imately 1 0  and 1 1  percent for males 
and females , respec t ively . The estimated values of the 
expectation of life at bi r th i n  1950 and in 1964 are , 
respect ive ly ,  4 3 . 7  and 5 3 . 1  years for males and 46 . 7  and 
5 6 . 4  years for female s .  

The estimates o f  adult mor tali ty for 1964-78 are based 
ma inly on a life  table f i tted to adjusted age- speci f ic 
mor tality rates obtained from the 1973 census and 
reg istered deaths . S ince the qual ity of these data i s  
f air ly wea k ,  the accuracy of the estimates presented is 
also uncertain.  Unfor tunately , the set of reliable 
i nd i rec t estimates of adu lt mortality that c an be de rived 
from the 197 8  National Household Survey data doe s not 
r efer to the 1970s . The refore , no external cons istency 
chec k is poss ible . Hence , adult mor tality estimates for 
the last decade shou ld be interpreted with caution . They 
imply that the expec tat ion of life at age 5 increased by 
5 and 6 percent among male s and fema les respective ly and 
that the expectation of l ife at b i r th in 197 3  was 58 . 1 
years for males and 6 1 . 7  years for females . The final 
yea r ly est imate s of adult mor tal ity for the 1950-7 8 
per iod are presented in Table 2 and F igure 2 . 

The reasons for the unce rtainty sur rounding th e 
e stimated levels  of adult mor tal i ty prevalent dur ing the 
mos t  r ecent decade are presented in detai l  in Chapte r 2 .  
Evaluat ion of the main and trad i t ional source of informa­
t ion on adu lt mortal ity-- the numbe r and age d istr ibution 
of r eg istered deaths--shows that the age d istr ibution of 
r eg i stered deaths (espec ially that of ma les )  is severely 
d istor ted by cons istent exaggerat ion of the repor ted age 
at death . Such d istor t ions , i f  unchecked , tend to produc e 
underest imates of adult mor tal ity even when a llowance is  
made for some degree of under reg istration . A method that 
r ed i str ibutes deaths when the re is  evidence of age exag­
geration i s  used to obtain more reliable est imate s of 
r eg istrat ion completeness . These est imates are reason­
ably consistent with those obtained on the basis of 
s table and quasi-stable analys i s ,  a fact that val idates 
them both . 

For the 196 3-65 pe r iod ,  independent est imates of adul t  
mor tal ity a r e  obtained from the orphanhood and widowhood 
i nformat ion gathered by the 1978 Nat ional Household 
Survey . Est imates for females obtained f rom questions o n  
widowhood posed to male s had to be d i scarded because they 
impl ied an unrealistically h igh e 5 , but the othe r 
est imate s (der ived from orphanhood and female widowhood ) 
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TABLE 2 Pi nal Est imates of Expec tat ion of Life at 
Bi rth (eo >  and at Exact Aqe 5 ( e5 ) by Sex , 
19 50-7 8 : Colombia 

Peule Male 

Ye ar •o •s •o •s 

19 50 4 6 . 7 4  53 . 93 43 . 71 51 . 7 5 
19 51 4 7 . 10 54 . 13 44 . 05 51. 92 
1 9 52 4 7 . 83 5 4 . 5 5  44 . 74  52 . 29 
1953 4 8 . 56 54 . 98 4 5 . 43 52 . 65 
19 54 49. 29 5 5.40 46 . 13 53 . 03 

1955 50 . 02 55 . 83 46 . 82 53 . 41 
1 9 56 so. 7 4  56 . 2 7  47 . 51 53 . 80 
1957 51 . 46 56 . 70 48 . 20 54 . 20 
19 58 52. 18 57 . 14 48 . 89 5 4 . 59 
1959 52 . 89 57. 58 49 . 59 54 . 99 

1960 53 . 60 58. 0 2  50 . 2 8  5 5 . 40 
1961 54 . 31 58. 46 50 . 97 55 . 82 
1962 5 5. 01 5 8 .91 51 . 6 6 5 6 . 24  
1963 5 5 . 71 59 . 3 5  52 .37 56 .35  
1964 56 .40 59 . 80 53 . 06 56 . 81 

1965 5 6 . 7 5  60 . 0 2 53 . 40 56 .98  
19 66 57. 10 60 . 23 53 . 73 5 7 . 12 
1967 5 7 . 79 60 . 63 54 .37 57 . 54 
1968 58.46 6 1 . 04 55. 01 5 7 . 96 
1969 5 9 . 13 61 . 48 55. 64 58 .38  

19 70 59. 79  61. 9 7  56. 26 58 . 80 
19 71 6 0 . 43 6 2 . 50 56 . 88 59 . 23 
1972 61 . 06 63 . 01 57 . 4 9  59 . 6 4 
1973 61. 68 63 . 48 58. 09 60. 05 
1974 62. 2 6  64 . 01 58. 6 8  60 . 51 

1975 62 . 31 64 . 06 58. 74 60 . 55 
1 9 76 6 2 . 3 6  64 . 10 58. 80 6 0 . 60 
1977 62 . 42  64 . 15 58. 86 60.64 
19 78 62 . 4 7  6 4 . 20 58 . 9 2  60 . 68 
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Source : Table 2 .  

agree well with those for 1964 der ived via quasi-stable 
analys i s . 

For 1970 onward , est imates obta ined f rom orphanhood 
and widowhood informat ion are in general too low ( imply­
i ng a very h igh e5 ) and also had to be d iscarded . 
Therefore , the only sources of informat ion that can be 
successfully exploited in estimat ing adult mor tal ity 
dur ing th is  per iod are death reg istrat ion data and the 
197 3 census . The lack of stab ility of the populat ion a t 
that t ime ,  coupled with the l i kely d i stor t ions present in 
the age d i str ibut ion of r eg i stered deaths , ma ke the 
accuracy of the estimates obtained f rom these sou rces 
f a i r ly uncer tain . Hence , although a complete year ly 
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series of l ife expectancy est imates ( e o and e 5 ) i s  
presented for the 1950-78 per iod (Table 2 and Figure 2 ) , 
t hose for the 1970s should be v iewed ma inly as plaus ible 
approximations . According to these est imates , l ife 
e xpectancy a t  age 5 <es > among males increased f rom 
51. 8  years in  1 950 to 5 8 . 8 years in 1970 : among females , 
from 5 3 . 9  years to 6 2 . 0 .  Thus l i fe expectancy for females 
i ncreased s l ightly more ( 1 5 percen t )  than that for males 
( 1 3 . 5  percent ) . By 1978 the tentative est imates show 
male l ife expectancy at age 5 to be j ust above 6 0  and 
female life  expectancy to be around 6 4 . 

Th e estimates o f  l i fe expectancy at b i r th ( eo ) show 
greate r improvements dur ing the pas t three decades (male s 
f rom 4 3� 7 to 5 8 . 9 years and females 4 6 . 7 to 6 2 . 5  year s 
between 1950 and 197 8 )  because of the substant ial 
contr ibut ion of r educed infant and child mor tal i ty to 
eo •  For th i s  reason , the analys is  of trends in adult 
mortal ity in Chapter 2 concentrates on constructing and 
compar ing est imates of e 5 . 

Fert i l ity 

Th e  ava ilable estimates of fer tility indicate that i t  
rema ined fairly constant u p  to 1 9 6 4  o r  1965 , with a tota l 
fertil ity rate of 6 . 7 or 6 . 8  children per woman , and 
started to decl ine thereafter . The exact path followed 
by fertil ity as  i t  decl ined cannot be determined , but i t  
has b een modelled by a s imple l inear trend , with the 
total fertil ity r ate fall ing f rom about 6. 8 in the mid­
l960s to 5 . 1  to 5 . 2  ch ildren per woman in 197 3 and then 
to a level of 4 . 2  by 1978.  The year ly estimates , shown 
in Table 3 ,  imply that total fer til ity decreased by 
n ear ly 4 0  percent w ith in 1 5  year s .  F igure 3 presents 
age-spec ific fert i l ity schedules for selected year s 
d ur ing the 1965-7 8  per iod . 

Th e  decl ine in terms o f  b i r th rates is somewha t 
s maller ( of the order of 3 4  percent)  than that in total 
fer t i l i ty ,  but it is still very impress ive . The birth 
r ate decl ined f rom about 4 7  in 1 964 to about 31 in 1978 
( see Table 4 ) . It must be pointed out , however ,  that in 
1 97 8  the Co lombian population was s ti ll g rowing at a r ate 
of near ly 2 . 2 percent (disregard ing migrat ion )  and tha t 
i ts b i r th rate was still 3 1  births per thousand . Th e  
birth r a t e  h a s  been greatly reduced and population growth 
has decelerated , but the populat ion is  still increas ing 
rapidly . 
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TABLE 3 To tal Fe r t i l ity Es t imates Impl ied 
by the Fitted Trend Li ne, 19 6 4-7 8 : 
Co lombia a 

Es t imated Total 
Year Fert i l ity 

196 4  6 . 80  
196 5 6 . 6 2 
19 6 6  6 . 4 3 
1 9 67 6 . 2 5  
196 8  6 . 0 7  
1 9 6 9  5 . 8 8  
1970 5 . 7 0  
1 9 71 5 . 5 2  
197 2 5 . 3 3 
1 9 7 3  5 . 15 
1974 4 . 9 7 
1 9 7 5  4 . 7 8 
1976 4 . 60  
197 7 4 . 4 2 
19 7 8  4 . 2 3  

aThe tre nd l i ne i s  shown i n  Fi gure 16 . 

These dec lines i n  fer t i l i ty have occur red as the use 
o f  contracept ion increased . Whereas in 1969 only about 
one-th ird of ever-marr ied women repor ted having ever used 
contracept ion , the 1976 Colombian Fer t i l i ty Survey showed 
that ever-use among th i s  group had increa sed to 59  percent 
( 6 9 and 4 1  percent i n  urban and rural areas respect ively ) . 

The more important measure , current use, measured i n  the 
1976  survey as use among nonpreg nant , currently mar r ied 
women without a fecund ity impa irment , wa s in that yea r 
a lmost twice as h igh i n  urban areas ( 60 percent ) as i n  
r u r a l  areas ( 34 percent ) . The 1978 Contracept ive 
P revalence Survey showed prevalence at 5 2 percent among 
cur rently mar r ied ( def i ned as cohabiting )  women , and 6 2 
a nd 3 5  percent in urban and rural areas, respect ively . 
( Preliminary results from the 1980 Contracept ive 
P revalence Survey show s imi lar prevalence r ates . ) 

As in  the case of child mor tal i ty, mos t of the dat a 
r elevant to est imat ing fer t i l i ty were gathered dur ing the 
1970 s .  Therefore , a detai led examination of the evidenc e 
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y ie lds relatively reliable fertility estima tes only for 
the 1964-7 8  per iod .  This examinat ion is presented in 
C hapter 3 .  The 1973 census sample and several other 
sample surveys const itute the main sources of fertility 
i nformat ion . Each source is examined for internal con­
sistency as we ll as for cons istency with other sources . 
I n general , the ag reement between the d if ferent sources 
i s  h igh , although not perfect . Only one source , the 19 6 9  
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TABLE 5 Reg ions Us ed for Demograph ic Analys i s :  
Colombia 

Bi rth Rate (per thousand ) 

Year Male Fema le Both Sexes 

1964  • 04 7 6  • 04 6 2  . 0469  
1 9 65 . 0 46 6  . 0 4 5 2  . 0 4 5 9  
19 66 . 0 4 5 0  • 04 3 7  . 04 4 4  
19 67 . 0 4 3 6  . 0 4 2 3 . 0 4 30 
19 6 8  . 0 4 2 2  • 0 4 10 . 0 4 16 
1 9 69 . 0 40 9  . 0 3 97  • 0 40 3  
1970 • 03 9 7  • 0 3 8 5  . 03 9 1  
19 71 . 0 3 8 5  . 0 3 7 3  . 0 3 7 9  
197 2  • 03 74  • 03 6 2  . 0 3 6 8  
1 9 7 3  . 0 3 63 . 0 35 2  . 0 3 5 7  
19 7 4  • 035 3 • 0 3 4 2  . 0 3 4 7  
19 75 . 0 3 43  . 0 3 3 2  . 0 33 8  
19 7 6 . 0 3 3 3  . 0 3 23 . 0 3 2 8  
1 9 7 7  • 0 3 24 . 0 314 . 0 31 9  
19 7 8  . 0 3 15 . 0 3 0 6  • 0 311 

Note :  Sex rat io at birth = 1 . 0 3 4 . 

Nat ional Fer t i l i ty Survey , had to be rej ected a s  
cons i stently biased . 

Al though none of the est imates presented above should 
be interpreted str ictly as • the • estimate ,  the overall 
magnitude of the fer t i l i ty dec l i ne they imply is  probably 
cor rect . Uncer taint ies rema i n ,  however , about when the 
decl ine s tar ted and about the exact trend it  followed . 
The l i near trend f itted seems acceptable , as does the 
assumpt ion that fer t i l i ty had rema i ned constant pr ior to 
1964 . However , although the avai lable evidence doe s not 
i nval idate these asse r t ions , i t  cannot conf irm them with 
certainty .  

I n  conc lus ion , the demog raph ic prof i le o f  Colombia 
dur ing the last decade can be fa i r ly we ll establ ished i n  
t e rms of fer t i l i ty and c h i ld mor tal i ty ,  but sol id 
est imate s of adult mor ta l i ty are still  lac k i ng . I t  i s  
hoped that the data on orphanhood and widowhood gathered 
by recent surveys may soon d i spe l the uncertainties 
r ema i n i ng in thi s  area . 
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INTRODUCTION 

1 . 1 GENERAL CHARACTERI STICS OF THE COUNTRY 

Located in nor thwest South Amer ica , Colombia is the only 
South Amer ican country with a substant ial coastl ine on 
both the Atlantic and Pac i f ic oceans . I t  has ter r i tor ial 
borde rs with Panama to the west , Venezuela and Braz i l  to 
the east , and Ecuador and Peru to the south . I ts total 
ter r itory occupies approximate ly 440 , 000  square miles . 
Th is ter ritory is d ivided into three types of major 
administrative units : departamento& , intendenc ias , and 
comisar ias . The depar tamento& enjoy the g reatest 
pol itical autonomy and cor respond to the most developed 
a reas of the country . The intendencias and comisa r ias , 
often refe rred to collective ly as the terr itor ios 
nac ionales ( national ter r itor ies ) , encompass larger , 
less-developed areas with low population dens ity .  The i r  
f i scal and administrat ive autonomy i s  more l imited than 
that of the departamentos . Each of the major administr a­
t ive units i s  i n  turn subdivided into municipios . The 
munic ipio is the bas ic administrat ive unit and has 
cons iderable autonomy . 

At  present , Colombia i s  d iv ided into 2 2  departamentos , 
5 intendencias , 4 comi sar ias , and a d i str ito e spec ial 
( spec ial d istr ict)  that conta ins the capital city ,  Bogota . 

For the purposes of demograph ic analysis , the 2 2  departa­
mento& and the d istr ito espec ial are often grouped into 
the f ive reg ions shown in Table 5 and the map of Colombia . 

I n  geographical terms , Colombia cons ists roughly of 
two reg ions : the humid , tor r id pla ins of the southeas t 
and the lofty Andean ranges of the nor thwest . Admini stra­
tively , these reg ions correspond approximately to the 
nat ional terr itor ies and the departamento& , respect ively . 
Jungle lowlands make up about three-fourths of the 
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TABLE 4 
1964-78 : 

Reg ion 

Atlant ic 

Pac i f ic 

Central 

Easter n  

Bogota 

Es t imated Cr ude B i r th Rates by Sex , 
Colombia 

Depa rtamento& 

Atlant ico 
Bolivar 
Cesar 
Cordoba 
La Guaj i r a  
Magda lena 
sucre 

Cauca 
Choco 
Nar ino 
Val le de Cauca 

Ant ioquia 
Ca ldas 
Huila 
Quindio 
Risaralda 
To l ima 

Boyac a 
Cundinamarca 
Meta 
Norte de Santander 
Santander 

Bogota , Distr ito Espec ial 

country ' s  area . The cont i nental nat iona l ter r i tor ies 
a lone compr ise about half of the nat ion ' s  land . They 
extend ove r a vast pla i n  d i ssected by navigable r ive r s , 
wh ich are tr ibutar ies of the Or inoco and Ama zon systems . 
North of them ( at Me ta ) l ie the savannas ( l lanos ) used 
for cattle and sheep g r a z ing .  

Due to the i r  cl imate , the nat ional ter r itor ies have 
neve r  attracted big populat ion sett lements .  Accord ing to 
some estimate s and the prel iminary count of the 197 3 
census , only sl ightly ove r 2 percent of the country ' s  
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populat ion l ived in the nat ional ter r itor ies (DANE , 19 7 4 a  
and 1974b) . I n contrast , the h igher plateaus and val ley s 
i nter spe rsed among Colombia ' s  mounta in ranges have 
trad i t ionally been settlement sites . The Central and 
Eastern reg ions conta in most of these sites . As of 1973 , 
4 8  pe rcent of the nat ion ' s  populat ion inhabi ted these 
r eg ions , and an add it ional 14 percent lived in the 
d i str ito especial , the capi tal c i ty ' s  metropol i tan area 
located at  the heart of the Eastern reg ion . 

The population has also been attracted to the lowland s 
f lank ing the oceans , which are located pr imar ily in the 
Pac if i c  and Atlant ic reg ions . Accord ing to the 1973 
preliminary census count , approx imately 3 6  pe rcent of the 
country ' s  population lived in these two reg ions , equally 
d ivided between the two . The Atlant ic r eg ion is  fa i r ly 
ar id and can support ag r icu lture only when i r r igated . 
The Pac i f ic r eg ion , in  contrast , has a rainy tropical 
climate and is  endowed with large , fertile ag r icultura l 
valleys . Cal i ,  Colombia ' s  th i rd largest c i ty and an 
impor tant industr ial s i te ,  is located in the Pac i f ic 
r eg ion . 

The ma in body of th is  repor t desc r ibes the demog raph ic 
char acter istics of the Colombian population living in the 
f ive r eg ions l isted in Table 5 .  The inhabitants of the 
national ter r i tories usually have been el iminated from 
the population universe be ing stud ied via sample surveys . 
Hence , there i s  ve ry little informat ion about th i s  portion 
o f  the populat ion . The demog raph ic data descr ibed be low 
gene rally pertain to the other 98  percent of the 
populat ion . 

1 . 2 DATA SOURCES 

The typical sources for demograph ic data are censuses , 
vital reg i stration , and sample surveys � Colombia has used 
a l l  three to gather informat ion about its populat ion . 
The sect ions below desc r i be the type and qua lity of dat a 
produced by each of these typ ical data sources . ( I n 
add i t ion , dur ing the 2 1-month pe r iod from August , 197 1 t o  
Apr i l , 1973 , a dual-record sys tem wa s ope rated o n  an 
exper imental bas i s  in the departamentos of Boliva r  and 
Santander by the Centro de I nvest igac ion sobre Metodos de 
Est imac ion Demograf ica (CIMED , 197 3 ) . However , since the 
data y ielded by this system do not refer to the country 
as a whole , they are not used in this report . )  
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1 . 2 . 1  Censuses 

Colombia has a fairly long h istory of census taking . 
Dur ing this century , eight censuses have been car r ied 
out,  but not at regular intervals . The dates and total 
counts yielded by these censuses are presented in Table 6 .  

As Table 6 ind icates , the results of at least two of 
the censuses have been suff ic iently suspec t so a s  not to 
be approved by Cong ress . Among the censuses whose counts 
were approved , several requ i red a major adj ustmen t of the 
o ff ic ial population count . I n  1918 an upward adj ustment 
of at least 5 percent wa s incorporated in the official 
population count (CIMED , 1973 ) . A quotat ion from the 
192 8  census repor t (C IMED , 197 3 )  ind icates that a s imila r 
adj ustment was made in 192 8 , partly because it was j udged 
necessary to reduce the census ' s  def ic ienc ies and partly 
to ensure comparability with previous censuses for wh ich 
the same practice had been adopted . Table 7 ,  wh ich shows 
the average annual intercensal g rowth rates impl ied by 

TABLE 6 Refere nc e  Dates and Of f icial Populat ion 
Counts for Censuses S i nce 1900 : Colombia 

Re ference Date 

June 15 , 190 5 

Ma rch 5 ,  19 12 

October 14 , 19 18 

November 17 , 19 2 8  

June 5 , 19 3 8  

May 9 ,  19 51 

July 15 , 196 4  

Oc tober 2 4 ,  19 73 

Populat ion 

4 , 14 3 , 6 3 2  

5 , 0 7 2 , 6 0 4a 

5 , 855 , 0 7 7  

7 , 8 5 1 , 000a 

8 , 7 0 1 , 8 16 

11 , 5 4 8 , 17 2
b 

17 , 4 8 4 , 5 0 8  

20 , 7 8 5 , 2 3 5  

ace nsus re su lts were not approved by Congress . 
bAd j usted f igure . 

Sources : 190 5 to 19 6 4 : C ICRED ( 1974 : 22 ) ;  1973 : 
DANE ( 19 8 1) . 
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TABLE 7 Annual In tercensa l Growth Ra tes Impl ied by 
Off ic ia l  Census Counts ,  1905-7 3 : Colombia 

Leng th of Inte rcensal Average Annual 
In tercensal In terval Growth Ra te 
Pe riod (years) {per thousand ) 

190 5-12 6 . 7 3 30 . 1  

19 12-18 6 . 6 1  2 1 . 7  

1918- 28 10 . 09 29 . 1  

1928- 3 8  9 . 5 5 10 . 8  

1938-51 12 . 92 2 1 . 9 

19 51-6 4 13 . 19 3 1 . 5 

19 64-7 3  9 . 27 18 . 7 

the census counts shown i n  Table 6 ,  ind icates tha t the 
1928  census results wer e  clear ly over inflated . 

I n  193 8 , apparently to avoid reject ion by Congress , 
t he census count was not adj usted at all , although it was 
be l ieved to be an underest imate of the country ' s  true 
populat ion s ize . I n  19 5 1 ,  def ic iencies stemming from the 
f a i lure to enumer ate cer ta in communities affected by 
social unrest were cor rected by add ing an est imated 
populat ion of 19 1 , 6 8 3  to the observed count . Th i s  
correct ion impl ies tha t the enumera tion was thought to 
have bee n 98 . 3  percent complete . The 1964 census result s 
do not appear to have been adj usted before publ icat ion . 

At the t ime th is  repor t was prepared , the results for 
t he 1973  census were still  subj ect to controversy , s ince 
the f inal count had not ye t been publ ished . At present , 
a l though def i n i t ive results are ava ilable (DANE , 19 8 1 ) , 
there rema in some quest ions abou t the exact meaning of 
the publ ished f igures . Furthermore , the ex istence o f  
several d i fferent sets of f igures labeled • pr e l iminary 
counts " cannot be ignor ed . For these r easons Append ix A 
presents a fa i r ly thorough d iscuss ion of the 197 3  census , . 
h ighl ight ing i ts scope and l imitations . 

The 19 7 3  census was the f i rst to gather informat ion on 
par ity , ch ild survival , and date of most recent b i r th .  
This  informat ion , together with a n  age d istr ibut ion , ha s 
been publ ished on the bas is of a 4-percent sample selected 
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systemat ically from census returns ( DANE ,  197 5a)  • 

Al though the 4-percent probability of selection was 
ma inta ined dur ing the whole sampli ng process , at the 
po int of expand ing the data a somewhat h igher we ight was 
g iven to the populat ion of Bogota ( 28 instead of 2 5 )  to 
allow for the fact that i ts populat ion was d i fferent ially 
underenumerated . 

1 . 2 . 1 . 1  Completeness of Coverage 

PES Estimates of Completeness . Because none of the 
Colombian censuses can be cons idered ent irely accurate , 
e f forts have been made to est imate the completeness of 
coverage of the two most recent censuses via post­
e numeration surveys ( PES) . In 1964 a PES was car r ied out 
by DANE in the s ix largest cities (Bogota , Cal i , Medellin , 
Barranquilla ,  Barrancaberme j a ,  and Car tagena )  and in 
seven others selected on the basis  of populat ion s i ze . 
The PES took place three months after the census , and 
accord ing to its results and to other available informa­
t ion ( includ ing a prel iminary urban count car r ied out 
three months before the census , the list of heads of 
household made in rural areas in preparat ion for the 
census , and the results of the agr icultura l  census ) , DANE 
concluded that the 1964 census count was 98 . 2  percent 
complete (DANE , 196 7 ) . The completeness est imates der ive d  
f rom analyt ical techniques ( see below) suggest that th i s  
est imate is  somewhat opt imistic , probably because com­
pleteness of enumerat ion was greater in urban areas . 

A post-enumeration survey to check the census result s 
was also planned for the 1973 census . However ,  due to 
f ie ld problems associated with the census operat ion , i t 
d id not take place unt il October 1974 , on the occas ion of 
the e ighth round of the Nat ional Household Survey (DANE ,  
1 9 77a) . This  PES covered only the populat ion in pr ivate 
dwell ings of the departamento& and Bogota . Therefore , 
the undercount estimate it produced refer red only to 
these components of the census count ( see Append ix A) • 

According to DANE ( 1977a ) , a " f ie ld• est imate of census 
coverage in  the departamento& and Bogota was obta ined by 
a combination of two procedures : the PES itself  and 
cartographic checks used to ident i fy areas in 14 citie s 
that were known not to have been enumerated on the census 
date . These procedures produced a f inal estimate of 
census coverage of approx imately 93 percent : 94 percent 
in the cabeceras and about 90  percent in the other area s 
of the departamento& ( DANE , 1981) . 
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B ased o n  these est ima tes , DANE inflated the f igure for 
the populat ion in pr ivate households of the depar tamentos . 
However , in the DANE ( 1977a ) publicat ion , the inflation 
fac tor was incor rec tly appl ied to a base populat ion coun t 
that included both the I nd ian popu lation in the Cauca 
reservat ions ( to wh ich the PES r esults do not apply ) and 
the adj usted populat ion of Bogota (wh ich already reflected 
an 11-percent undercount for the c i ty) . Hence , the f inal 
populat ion est imate of abou t 2 3  million published in DANE 
( 19 7 7 a )  may be too h igh . 

The cor rectly inflated results were publ ished in DANE 
( 1977c ) and were adopted for some time as the off icial 
adj usted 1973 census count , amounting to 2 2 , 55 1 , 8 11 
inhabi tants . However , th is total did not inc lude the 
pe r sons serving in the armed forces ( see Append ix A) and 
no ad j ustment was made to the population l iv ing in the 
I ndian r eservations . I n  the f inal census repor t (DANE , 
19 8 1 ) , the revised adj usted count is  22 , 9 15 , 22 9 , implying 
an overall completeness of coverage of about 90 . 7  percent 
in  compar ison to the f inal , unadj usted 19 73  census count 
shown in Table 6 .  Table 8 shows the decompos it ion of the 
ad j usted count into its ma in components ( see Table A . 2  
for the unadj usted equ ivalents ) .  

AnalYt ical Estimates of Completeness . I n  add it ion to 
PES- based estimates of coverage , several analysts have 
used other techn iques to est imate the true populat ion on 
the census date s .  Lopez ( 1968 ) and Arevalo ( 196 8 ) , among 
o thers , have made extens ive evaluat ions of the 195 1 and 
1964 censuses . Us ing techn iques based on stable and 
qua s i-stable populat ion theory ,  Lopez concluded that the 
population under 10 in 1964 was underenumerated by abou t 
4 percent and that males aged 15-4 4  were underenumerated 
by some 6 percent . H is f inal ad j usted est imates of the 
populat ion , in  terms of totals and age d i str ibut ion , i s  
s imilar t o  that proposed by Arevalo , who used intercensa l 
compar isons to assess the relat ive coverage of the 193 8 ,  
19 5 1 ,  and 1964 censuses . The latter assumed tha t the 
1 9 3 8  count was cor rect and used a 19 5 1  population that 
doe s not include the I nd ian and tr ibal coun t nor the 1 . 7 
percent adj ustment for underenumerat ion that was included 
in the of f ic ial 195 1 f igure ( see Table 6 ) . Table 9 
summar izes Arevalo ' s  resul ts . According to them , the 
19 6 4  census ach ieved h igher completeness of coverage tha n 
the 19 5 1  census , and in both censuses females appear , 
overall , to have been more comple tely enumerated than 
males . 
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TABLE 8 Ad j usted Results o f  the 1 9 7 3  Census a Colombia 

Type of Populat ion 

Departamento& 
Private households 
Ad j ustment to 

pr ivate households 
Collect ive hou seholds 

Bogota 
Pr ivate households 
Adj ustment to pr ivate 

households 
Collec t ive households 

Nat ional ter r itories 

Armed forc es 

I nd i an populat ion 
i n  reser vations (not i n  
national ter r i tories) 

Count Total 

19, 261 1 7 7 2  
17, 147 , 984 

1 , 7 70 , 612 

3 4 3 , 17 6  

2 , 8 61, 913 
2 , 530 , 467 

290 , 365  

41 , 0 81 

3 7 5 , 000 3 7 5 , 0 0 0  

5 3 , 1 11 5 3 , 111 

363 , 4 3 3  3 6 3 , 4 3 3  

Total 22 , 915 , 229  

Sourc e :  DANE ( 1 9 81) .  

For 197 3 , several analysts have proposed alternative 
e s timates of census coverage based on some ver s ion of the 
components method in wh ich estimates of fer t i l i ty ,  
mor tal i ty ,  and migration are used to project the 1964 
populat ion to 19 73 . Therefore , d i fferences among the 
var ious est imates ar ise from d i fferences in the 1964 
population used as a base and d i fferences in the 
e s timates of fer t i l i ty ,  mor tal i ty , and migration used . 
Table 10 presents both DANE ' s  completeness est imate 
( 1977c) , based on the PES results , and some of the 
est imates based on analyt ical techniques . 

I n  der iving completeness est imates by the components 
method , the estimates of net migrat ion used are the 
c r udest , due to the pauci ty of data on that subject . The 
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TABLE 9 Arevalo ' s Es t imates of Completeness of Census Counts , 1951 and 1964 a Colombia 

1951 Census 1964 Ce nsus 

Raw Es t imated Complete- Raw Est imated Complete-
Count Count a ness Count Count a ness 

Sex Age ( thousand s) ( thousand s) (percent ) ( thousands) (thousands) (percent ) 

Both All ll , 229 ll , 9 10 94 . 3  17 , 485 18 , 0 90 96 . 7 
Under 10 3 , 4 36 3 , 801 90 . 4 5 , 8 86 6 , 18 8  9 5 . 1 

Male All 5 , 579 5 , 954 93 . 7  8 , 615 9 , 009  95 . 6  
Under 10 1 , 7 46 1 , 910  91 . 4  2 , 9 81 3 , 13 2  9 5 . 2 

Female All 5 , 649  5 , 959 94 . 8  8 , 870 9 , 081 9 7 . 7 
Under 10 1 , 6 91 1 , 8 9 3  8 9 . 3 2 , 9 0 6  3 , 056  9 5 . 1 

aArevalo ' s adj usted 1951-6 4 growth rate was used to calculate populat ion est imates for 
the exact census date . 

Sourc e a Arevalo (19 68) • 

...., 
...., 
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TABLE 1 0  Es t imates o f  the TOtal Popu la t ion on October 
2 4 ,  197 3 ,  and Correspondi ng Est imates of Census 
Coverage : Co lombia 

Source 

1973 Bati .. ted 
Populat ion, 
BKc lud i ng  
Migrat ion 

1973 Bati .. ted 
Popu lation, 
Including 
Migrat ion 

A.  Baaed on the poat-enu.en tion auneyb . 

DANE ( 19 7 7e) 

B. Baud on analytical technique• 

Bayona ( 1977a) 
Bigb 2 4 , 0 44 
Low 2 3 , 339 

Depart-nto 
Nacional 
Pl aneacion 
(19 77) 2 3 , 7 73 

Pierret ( 1979) 2 2 , 603 

Potter and 
Ordones (19 76) 2 3 , 201 

u. s .  Bureau 
of tbe Ce naua 
( 1979) 

2 2 , 552 

23, 444 
2 2 , 739 

22, 233 

2 2 , 303 

2 2 , 901 

2 3 , 2 41 

Percent Co�lete-

�::u:fc!!!!agea 

92 . 2  

88. 7 
91 . 4  

9 3 . 5 

93 . 2  

90. 8 

89. 4 

a.rbe baH population uaed to eati .. te cenaua coftrage ia tbat i n  
Table A. l • 20 , 7 8 5 , 2 3 5 .  

brwo other aucb e at iaatea, Gonsales (19 76) and DARB ( 1 9 7 7a) , bave been 
excluded becauae they incorporate an overadj uated houaehold populat ion . 
( Bogota ' •  population waa adj uated twice. ) 

Add it ional aourc e •  Ochoa and Pardo ( 1979 • 11) . 

generally accepted estimates of intercensal migration 
d ur ing the 1964-73 per iod are those of Arbalaez ( 19 7 7 ) , 
who estimated that Colombia had lost 556 , 683  inhabi tants . 
Ar balaez cons idered th is f igure a min imum es timate of 
migrat ion and suggested that the true amount might be 
c loser to 600 , 00 0 . Bayona , the Depar tamento Nac ional de 
P laneac ion (DNP ) and the u.s. Bureau of the Census (USBC ) 
used estimates of migration borrowed f rom Arbalaez ' s  
r esults . These estimates are : Bayona , 600 , 0 0 0 J USBC , 
5 5 6 , 6 83 1 and DNP , 540 , 00 0 . Other authors ( P ierret , 197 9 J  
Potter and Ordonez , 197 6 )  used 3 0 0 , 00 0  as a conserva t ive 
e s t imate . 

For the 1964 base populat ion , Bayona and the USBC used 
that est imated by Arevalo ( 18 , 090 , 0 00 ) , DNP used 
1 7 , 90 5 , 0 0 0 , and P ierret used 17 , 80 5 , 000  (consistent with 
a 1 . 8 percent underenumerat ion in 1964 ) . Potter and 
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Ordone z used a 1964  population adj usted by smoothing 
i r regular i t ies in  the observed sex rat ios , hence the ir  
1973  completeness estimate s are relative to the complete­
ness of enumerat ion of the female populat ion in 1964 . 

I n  general , the fertil ity and mortal ity est imate s use d 
by all the analysts seem reasonable , but Bayona • s  h igh 
and low populat ion est imates illustrate how d i f ference s 
o f  approx imately 5 years in the est imated expectat ion of 
l i fe and of 0 . 3  chi ldren in the total fertil ity est imate s 
on wh ich they are based may lead to a d i fference of about 
7 0 5 , 00 0  per sons in the total est imated count . 

I f the 92 . 2  percent est imate of completeness yielded 
by the post-enumeration survey is accepted as a max imum , 
the DNP and P ier ret est imates of total populat ion seem 
somewhat low . Among the rema ining est imates , i t  i s  not 
poss ible to select the most plaus ible without further 
analys is . They are presented at this stage to se rve as a 
f rame of reference and to h ighl ight the fact that , even 
accord ing to the lowes t  of them , the 19 7 3  census coverag e 
i s  no better than 94 percent . 

1 . 2 . 2  Vital Reg istrat ion 

I n 193 8 ,  Decree No . 9 2 instituted a compulsory vi tal 
regi stration procedure , wh ich was never fully implemented . 
I n i ts absence , incomplete par ish reg isters served as the 
pr imary source of demograph ic informat ion on the occur­
r ence of vital events ( pr imar ily births and mar r iages ) .  
S ince i t  i s  est imated that 9 5  percent of Colombia ' s  
populat ion i s  Cathol ic , the propor t ion of vital events 
that go unrecorded solely due to rel ig ious compos i t ion i s  
potentially small . The reg istration of deaths has not 
been left ent i rely to the church . Bur ial pe rmits , whic h 
a re requi red in all i ns tances , may be g ranted by munic ipal 
author i t ies who repor t deaths to the stat i st ical off icer s 
i n the ir  depar tamento& so that vi tal stat istics may be 
compi led ( DANE , 196 4 ) . 

I n  1968 , the 1938 decree was amended by Dec ree No . 
3 16 7 , wh ich establ i shed a record ing system designed to 
g radually implement an obl igatory nat ional c ivi l  reg i stra­
t ion system called Servic i o  Nac ional de Inscr ipcion 
( SNI ) .  I ts a im is to ass ign a d i f ferent ident i f icat ion 

numbe r to every Colombian so that all records the gove r n­
ment keeps on an individual may be e asily ident i f ied . I n 
its  1 9 7 5-7 6 report to Cong r ess , DANE ( 1976b ) repor ted 
t hat the b i r th reg istrat ion branch of the SNI system was 
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a lr eady operat ing i n  several c i t ies and that prel iminary 
tests had proved it produced better results than the 
t r ad i t ional baptismal register . I n  the 1978-79 repor t , 
DANE ( 197 9 )  cla imed that by 1978 , SNI was operat ing i n 
most of the country r ecord ing births , mar r iages , and 
adoptions , and i ssu ing I D  cards . 

I n general , however , the vital registration data 
produced by the system so far are too def ic ient to 
provide accurate estimates of fertil i ty .  I n fac t ,  s ince 
the institution of SNI in 1968 , vital stat istics have 
been publ ished only sporad ically . Hence , a complete 
ser ies of reg istered deaths and bapt isms is ava ilable 
only for the pe r iod end ing in 1969 . DANE ( 1977d)  states 
that the admin istrat ive reform impl ied by the 1968 decree 
r educed the v ital sta tistics collect ion zones from 5 6 1  to 
8 1 , a change that resulted in a severe deter iorat ion of 
r eg istration completeness dur ing 1968-69 . By 197 0 , death 
reg istrat ion was judged to have regained its prev ious 
level of completeness , and the deaths reg istered between 
1970 and 197 5 have been publ ished (DANE , 19 77d ) . 

Even before the 1968 reform , the stat i stics yielded by 
the vital reg istration system were known to be def ic ient . 
I n  the course of evaluat ing the 195 1  and 1964 censuses , 
Arevalo ( 1968 ) estimated the number of births occur r ing 
dur ing the intercensal per iod .  Compar ing his est imates 
w i th the recorded number of baptisms in the 1949-64 
pe r iod ,  Arevalo produced the following estimates of 
reg istration completeness : 77 . 2  percent in 194 9-54 ; 79 . 7  
percent in 1954-59 ; and 8 1  percent i n  1959-64 , or an 
average estimate of around 79 percent . Accord ing to Lope z 
( 19 6 8 ) , the number of births recorded dur ing the 195 1-64 

pe r iod amounted to only 67 percent of the total . The 
u.s. Bureau of the Census ( 19 7 9 )  estimated that b i r th 
reg istration completeness around 1964 and 1973 was 8 1  
percent and 5 2  percent respect ively . Arevalo ' s  f ive-year 
est imates show that the baptismal reg ister was showing a 
s l ight , though s teady improvement with t ime . The deter­
ioration brought about by the institut ion of c iv il 
r eg istration i s  evident in the u.s. Bureau of the Census 
estimates . 

As for death reg istration , Lopez ( 1968 ) est imated that 
deaths were under reg istered by about 19 percent dur ing 
the 195 1-64 per iod , wh i le the u.s. Bureau of the Census 
est imated underreg istration at 2 3  percent in 1964 and 2 6  
percent in 1973 . Taken as a ser ies , these three est imates 
imply a steady deter ioration of the completeness of death 
r eg istration in the country . However , because different 
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est imat ion methods we re used , one can argue tha t Lope z ' s  
e st imate i s  not comparable w i th those obta ined by the 
USBC . For tunately , Potter and Ordone z ( 197 6 )  have 
publ i shed a ser ies of comparable est imates for 1951 , 
1964 , and 19 7 1 : 8 7 , 8 8 , and 7 1 . 5  percent for males and 
8 6 . 5 ,  8 8 , and 73 percent for females ,  respect ively . 
Bes ides showing a higher completeness level for the 
e a r l i e r  per iod than the Lope z and USBC estimates , the 
Potte r  and Ordone z ser ie s  impl ies that death reg istration 
completeness r ema ined more or less constant between 1951  
and 1964 and declined only after  the adminis trat ive refor m 
o f 1968 . I t  i s  not poss ible to resolve the d i screpanc ies 
between these f igures at thi s  point . The subj ec t is 
d i scussed in more detai l in subsequent chapters . 

1 . 2 . 3  Sample Surveys 

Du r i ng the past two decades Colombia has car r ied out at 
leas t  f ive surveys a t  the national level to inve s t igat e  
t h e  demog raph ic characte r i st ic s  of i t s  populat ion . The 
f i r s t ,  conduc ted in 196 5 ,  was a morbid ity survey tha t 
i ncorpor ated some quest ions on fer t i l i ty .  The nex t two , 
i n  1969  and 1976 , had a s  the i r  ma i n  obj ec tive the measur e ­
ment of fer t i l i ty .  The fou r th , i n  197 8 ,  was a gene ral 
demog r aph ic survey that explored the ma in aspect s  of bot h 
f ert i l i ty and mor tal ity . The f if th ,  also conducted in 
1978 , focused ma inly on contraceptive behavior , al thoug h 
i t incorporated several ques t ions des igned to invest igate 
current fert i l i ty levels . The sec t ions below descr ibe 
each survey in some deta i l . 

1 . 2 . 3 . 1  The 1965 Na t i onal Morbidi t y  Survey ( NMS ) 

The NMS was car r ied out by the Colomb ian Mini stry of 
Health (Ministe r io de Salud Publ ica , 1968 ) in collabor a­
t ion with the Asoc iac ion Colomb iana de Facultades de 
Med ic ina (ASCOFAME ) . I ts ma i n  obj ec t i ve was to g athe r 
i n format ion on the f r equency , sever i ty ,  causes , and 
consequences of morb id i ty and on the ava i labi l i ty and u s e  
of health services i n  the country . A few demograph ic 
factors were also explored , such as the numbe r of child r e n 
e ver bor ne by women aged 15  to 5 4  and the numbe r of b i r ths 
occu r r ing between January 1 ,  196 5 , and the t ime of 
i nterv iew . 

Copyright © National Academy of Sciences. All rights reserved.

Levels and Recent Trends in Fertility and Mortality in Colombia
http://www.nap.edu/catalog.php?record_id=19579

http://www.nap.edu/catalog.php?record_id=19579


2 7  

Although the NMS was the f irst survey at the nationa l 
l evel to include questions on demographic topics ,  the 
data i t  gathered are fairly l imited in natur e 1  they 
a l low ,  at most , the est imation of fertility .  Also ,  the 
published tabulat ions do not permit the appl ication of 
the cons istency tests that a thorough analysi s  of the 
results would require . Therefore , the NMS data are no t 
u sed in this repor t .  

1 . 2 . 3 . 2 The 1 96 9  Na tional Fert i l i t y  Survey ( NFS) 

The NFS was carr ied out between January 1 5  and September 
3 ,  1969 , by the Asoc i ac ion Colombi ana de Facultades de 
Med icina (ASCOFAME ) in  collaborat ion with the Centro 
Latinoamer icano de Demograf ia  (CELADE ) . I ts purpose wa s 
t o  measure at the nat ional level " the knowledge ,  att itude 
and behavior of Colombian women with respect to fert i l ity 
a nd fami ly planning •  (ASCOFAME , 1973a) . The survey was 
d ivided into two parts : an urban and a rural survey . 
Th e  urban survey was carr ied out at ASCOFAME ' s  initia­
t i ve ,  the rural survey as par t of the Programa de 
Encuestas Comparat ivas de Fecund idad en Amer ica Lat ina 
( PECFAL proj ect)  coord inated by CELADE . The question­
na i res used in both surveys we re quite s imilar , although 
not ident ical . Both included , however , complete pregnanc y 
a nd nuptiality h i stor ies .  Quest ions on des i red fami ly 
s i ze ,  contracept ive knowledge and practice , and soc io­
economic characteristics of the couple were also included . 

Ef fectively , two sl ightly d i f ferent samples were drawn 
f or the two surveys . I n  theory , the rural NFS was to 
have as its universe all women between the age s of 15 and 
4 9  l iving in towns with less than 2 0 , 00 0  inhabitants 
( ru r a l  population ) . In practice , areas with a very low 
populat ion dens ity ( less than 10  i nhabitants per square 
k i lometer ) , or those with poor communication systems , 
were e l iminated f rom the sampled population . The f i nal 
sample was drawn from 8 5  percent of the rural populat ion 
l iving in an area cover ing approximately 2 5  percent of 
the country ' s  total ter r i tory (a substant ial port ion of 
the P ac i f ic reg ion was left out ) . A detai led desc r ipt ion 
of the sample design used in this survey is presented i n 
Append ix B 7  a desc r iption of the urban sample is also 
i nc l uded there . The method used in  selecting the urba n 
s ample implies that the probability of selecting c i t ies 
with 20 , 0 0 0  inhab itant s or more is  determined by the s i z e  
o f the i r  adj acent rural populat ions . S i nce the spat ial 
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d i s t r i bu t ions o f  the r u r a l  and urba n  popu lat ions a r e  
d i f f e r e n t , the u r ban sample r e s u l t i ng f r om t h i s  se lec t ion 

proce s s  is not se l f- we ighti ng a t  the nat ional level nor , 
t echn ica l ly , i s  i t  r e p r e se n t a t i ve of the tota l  u r ban 

popu l a t ion of the country . A t  mos t ,  it can be con s ider e d  
r epr esentat ive only of 6 0  percent o f  a l l  u r ba n  f ema l e s  

a g e d  15  to 4 9 , the 6 0  percen t  res id ing i n  the c it i e s  
actua l ly i nc l uded in  the sample : Bogota , C a l i ,  Mede l l i n ,  
Bucamaranga , Car tagena , C ienaga , Ca rmen d e  Bol ivar , 
A rmen ia , and V i l lavicenc i o .  Moreover , s i nce Bogota , 
which amounts to approx imate ly 4 0  percent of the urba n 
a reas , i s  i ncluded in  t h i s  set , the urban sample in  fact 
says li ttle about the rest of the urban sec tor . 

Approx imately 6 , 0 0 0  interviews were attempted dur i ng 
the survey ( 3 , 00 0  rural and 3 , 0 0 0  urban ) . Of these , 9 1 
percent and 8 6 . 3  percent , respect ively , were successfully 
completed . 

Because of the relat ive ly h igh level of non response 
(due to losse s or refusals) , the rural sample lost i t s 
se lf-we ight ing qua l i ty . The u r ban sample also lost the 
self-we ighting prope r t ies it had with i n  the already 
restr ic ted un ive r se it represented . To r educe bi ases 
assoc iated with th i s  nonresponse , we ight i ng fac tor s based 
on the d istr i but ion of e l ig ible females within the 
mun ic ipios in the sample we re used in produc i ng the f i n a l  
s urvey results ( though not consistently ) . These we ights 
do not , howeve r , ad j u s t  for the nonrepresentat iveness o f 
the u r ban sample . 

1 . 2 . 3 . 3  The 1 9 76 Colombian Fert i l i t y  Survey ( CFS ) 

Part  of the Wor ld Fer t i l ity Survey prog ram , the CFS was 
carr ied out between May 10 and August 10 , 19 76 , by the 
Corporac ion Centro Reg ional de Poblac ion (CCRP ) and the 
Departamento Administrat ive Nac iona l de Estad i stica 
( DANE ) in collaborat ion wi th the I nternat ional Stat i s t ical 

I ns t i tute . I ts ma i n  obj ect ives we re s imilar to those of 
t he 1969  survey , but they i nc luded also the gather ing of 
data that could be u sed to evaluate the country ' s  vita l 
s tatist ics and to est imate infant and ch i ld mor tal i ty 
( DANE , 19 7 8 ) .  

Two types of ques t ionna i res we re used in the CFS : a 
household schedule and an i nd ividua l quest ionna i re . The 
household schedule , which could be a n swe red by any adult 
household member , included quest ions on the age , sex , 
educational atta i nment , occupat ion , and mar ital  s tatus of 
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e ach household member . I n  add i t ion , for every woman aged 
15 and over , questions were asked about ch ildren living 
a t  home , children l iving elsewhere , children dead , and 
the date (month and year ) , sex , and survival status of 
most recent birth .  

The i ndividual questionna ire was used to interview 
selected respon9ents among all females aged 15 to 4 9 . 
The quest ionnaire included complete pregnancy and 
nupt ial ity h istor ies as well as a deta iled h istory o f 
contracept ive use . 

The sample used for the CFS i s  par t of the multipurpose 
Master Sample designed by the Min istry of Health (Mini­
s ter io de Salud ) , us ing the 1973 census results as the 
sampling frame . I ts sampl ing un iverse is def ined as th e 
noninstitutional c ivil ian populat ion of Colombia , exclud­
ing all inhabi tants of the nat ional terr i tor ies . Th i s  
population amounts to a n  est imated 95 . 1  percent o f  the 
country ' s  total populat ion (DANE , 197 8 ) . S ince the 
Master Sample has formed the bas is of all the rema in ing 
nat ional sample surveys d iscussed in th is  section , i t i s  
d escr ibed i n  some detail in Appendix B .  

I n theory , the design o f  the Master Sample and o f  eac h 
o f i ts subsamples ensures equal probabi l i ty of select ion 
for every household . However , because of changes in the 
sampl ing frame between 1973 and 1976 , when the CFS was 
conducted , the self-we ighting character of the household 
s ample was los t .  Expans ion factors estimated o n  the 
bas i s  of f ield observat ions were used to adjust for thes e 
c hanges (DANE , 19 7 8 ) . 

The subsample of females selected for ind ividual 
interv iews was , in contrast , a properly self-we ighting 
s ample , s ince a var iable sampling fract ion was used to 
selec t eligible women for interviews . The fractions 
c hosen in each case were des igned to restore an equal 
probability of select ion for each elig ible woman (DANE , 
1 9 7 8 ) . A total of 9 , 999 households was covered by the 
CFS , resulting in 5 , 68 5  ind ividual interviews . The 
complet ion rates were 9 7 . 9  for the household visits and 
9 4 . 6  for the ind ividual interviews . 

I t  i s  notewor thy that the complet ion rates for both 
par ts of the CFS are substantially higher than those 
ach ieved in the 1969  NFS , probably because CFS inter­
viewer s  were instructed to return up to four t imes to th e 
s ame  household in order to complete an interview , whereas 
in 1969 the number of visits to the same household was 
l imi ted to two . Also interest ing is the fact that the 
main s i ngle cause of nonresponse in the CFS was temporar y 
a bsence f rom the household . 
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1 . 2 . 3 . 4  The 1 9 7 8  Nationa l Househol d  Survey (NHS) 

The NHS was car r ied out be tween J une 12 and J u ly 2 ,  197 8 ,  
by the Depar tamento Administrat ivo Nac iona l de Estad i s t ic a 
( DANE )  in  collaborat ion with the Population Laborator ie s 
of the Unive r s i ty of Nor th Carol ina ( POPLAB ) . The purpos e 
of  the survey was to g ather informat ion that would permi t 
the estimat ion of fer t i l i ty ,  mor tality , and mig rat ion 
levels . 

The topics investigated by the survey included age ,  
sex , relat ionship to the head o f  the household , and 
mater nal orphanhood status of every household member J 
mothe r ' s  presence in the household for all children unde r 
1 5 J  mar i tal status and widowhood of f i rst spouse for all 
the populat ion aged 15  and over J children living at home , 
c h i ldren l i ving elsewhere , children dead , date of most 
recent birth , place of res idence of absent children J and 
age at  f i rst mar r iage for women 1 5  and ove r . I nformat ion 
was also gathered on the deaths occur r ing dur ing the two 
years preced ing the survey ( f rom May , 1976  to June , 1 9 7 8 ) . 

The survey was carr ied out on the same subsample of 
t he Master Sample used for the 1976  CFS ( see Append ix 
B) . All households found in the segments constituti ng 
that subsample were i nterviewed . Due to changes in the 
population over time , the self-we ighting characte r of th e 
theoretical des ign of the sample d id not hold .  Ad j ustment 
factor s est imated on the bas i s  of new household listing s 
were used to we ight the f inal r esults and hence reduce 
poss ible b iases . 

The segments i n  the sample potentially included 1 1 , 138 
dwelling s . Of these , 84 1 we re  empty at the t ime of the 
su rvey and 4 42 were e i ther nonex i stent , had been 
destroyed , or we re placed outside the sample segment s  
proper . Thus , among the r ema ining 9 , 8 5 5  households that 
could have been interv iewed , 9 , 4 4 8  interviews we re 
actually completed , imply ing a complet ion rate of 9 5 . 9  
percent . 

The r eg ion with the lowest complet ion rate was Bogota 
( 92 . 1  pe rcent ) , wh i le the largest number of empty 
dwe l l i ngs was found i n  the Eastern reg ion . I t i s  
impor tant t o  note that the 1 9 7 8  NHS was carr ied out o n  
exactly the same sample o f  dwell ing s  as that used for the 
1976  CFS . Of cour se , due to migrat ion and othe r popula­
t ion changes , both samples are not consti tuted by exactly 
the same households . However ,  s ince the same dwell ing s 
were v i s i ted on both occasions , over lap between the two 
i s  substant ial .  
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1 . 2 . 3 . 5 The 1 9 78 Contracept ive Preva lence Survey ( CPS ) 

The CPS was conducted by the Corporac ion Centro Reg ional 
de Poblac ion (CCRP ) and the Ministry of Health in  
collaborat ion with West inghouse Health Systems (CCRP , 
1979 ) . The f ield wor k  was car r ied out between October 2 3  
and December 17 , 1978 , with an add it ional per iod dur ing 
the second week of January 1979  • to complete some inter­
v iews that had not been poss ible due to temporary absence 
of women from the i r  households dur ing the f i rst phase of 
t he f ield work• (CCRP , 1979 : 11 ) . 

The main purpose of the survey was to study the knowl­
e dge and practice of contracept ion among the Colombian 
population . A secondary goa l was to obtain informat ion 
on the use of and access to maternal and child care 
programs in the country . The questionna ire inc luded 
questions on children surviving , ch i ldren dead , children 
ever  born , date of most reqent birth ,  and current preg­
nancy s tatus . Quest ions on desired number of children , 
knowledge and use of d i f ferent contracept ive methods , and 
u se of several health fac i l i t ies were also included . The 
mar ital status , age , educat ional attainment , and occupa­
t ion of each woman interviewed was recorded . 

The CPS was carr ied out on the twin sample of that 
u sed for the 1976 CFS , so the ir  sample designs are very 
s imilar . Var iat ions were introduced only at the f ina l 
select ion stage , when women to be interviewed were chosen 
among all the elig i ble ones in a segment . Women aged 1 5 
to 4 9  were all e l ig ible . A controlled select ion proce­
dure based on broad age groupi ngs ( 15-25 and 26-4 9 )  was 
u sed i n  conj unct ion with sampl ing fract ions that ensured 
equal probabi l ity of select ion for each elig i ble woman to 
c hoose a total of 4 , 0 90  women for interview. The comple­
t ion rates for the survey were 93 . 3  percent in urban 
a r eas and 91 . 4  percent in rural areas , or 92 . 7  percent 
overall . 

1 . 3  SUMMARY 

Th is chapter presents a br ief overview of Colombia as a 
country and a detai led descr ipt ion of its ma in 
d emog raph ic data sources . I n  the following chapters , 
data from these sources are examined and used to estimat e  
levels and trends in  Colombian fertil ity and mortal ity 
dur i ng the past three decades (approx imately 19 5 1  to 
1 9 7 7 ) .  
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ESTIMATION OF MORTALITY 

2 . 1  INTRODUCTION 

I n less-developed countr ies , a large propor t ion of the 
total numbe r of deaths occurs to infants and young chi l ­
d ren , and i nfant mor tal i ty i s  of spec ial interest to 
health administ rators .  The mor tal ity of the whole 
popu lat i on--as ind icated by the expectat ion of life at 
bir th--depend s as we l l  on the inc idence of deaths among 
those over f ive .  Th i s  chapter deals wi th deaths i n  these 
two segments of l ife in turn , d i scuss ing f i r st infant and 
c h i ld mor tal ity ,  then adult mor tal i ty .  

2 . 2  CHI LD MORTALITY 

U s i ng vital reg istrat ion data to est imate infant and 
child mor tal ity has often proved d i sappointing . 
Cons ider ,  for example , the problems i nherent in esti­
mat ing the infant mortality rate . Errors in  e i ther it s 
numerator ( the number of reg istered deaths among ch i ldren 
less  than a year old ) or its  denomi nator ( the numbe r of 
r eg istered births)  lead to a biased est imate . Although 
it is generally assumed that the under reg i s trat ion of 
i nfant deaths i s  far g reater than that of bir ths-- thereby 
produc ing an underest imate of infant mor tality-- th i s  
a ssumpt ion does not hold in  all cases . I n  Colombia , 
where b i r ths have been said to suffer from as much a s 
3 3-pe rcent underreg i strat ion i n  1951-64 ( Lope z ,  1 9 68 : 6 8 ) , 
every poss ibi l i ty must  be explored . 

When est imates der ived f rom v i tal reg i strat ion cannot 
be trusted , the use of survey data become s mandatory . 
The s implest type of data gathered via  sample surveys are 
the numbe r of births and infant deaths (deaths of child ren 
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u nder age one ) occur r i ng dur ing some per iod preced ing the 
survey ( one year is the usual interval ) . Th is  type of 
d ata , essentially an analog of vital reg istrat ion data , 
has generally proved to be as d i sappoint ing as the one i t  
m imics . I n  most case s ,  the infant mortal ity est imates i t  
y ield s  a r e  too low . 

A second type of survey data has been by far the most 
successful in yield ing acceptable estimates . Th i s  i s  
d ata o n  the number o f  children ever born and the number 
of ch i ldren surviving , classif ied by age of mother . 
B rass ( 19 6 4 )  developed the f i rst technique des igned to 
der ive l i fe table est imate s from the obse rved proport ion s 
of children dead . At present , several var iat ions and 
extens ions of his  method are ava ilable . 

A th i rd type of survey data i s informat ion obtained 
f rom detailed fe rtil ity histor ie s .  These data are i n 
some ways ideal for est imating infant mortal ity .  Poten­
t ially they allow mortal ity to be est imated for se lected 
s ubgroups , such as birth cohor ts , ch ildren born to women 
of a g iven age , etc . However , they may be affected by 
t he usual er rors present in fertility h istor ies , such as 
the d isplacement and omiss ion of events , espec ially those 
events ( early deaths)  that are most relevant for estimat­
ing ch i ld mortal ity .  

I n  Colombia ,  a l l  three types o f  survey data have been 
gathered at var ious t imes . Therefore , i t  represents a n 
ideal test case for compar ing the performance of the main 
e st imat ion methods ava ilable . 

2 . 2 . 1  Estimates Der ived f rom Fertil ity H istor ies 

Two of the national surveys carr ied out dur ing the pas t 
decade ,  the 1969 Nat ional Fert ility Survey (NFS ) and the 
197 6  Colombian Fertil ity Survey (CFS ) , have gathered 
fertility histor ies . 

The est imat ion of child mortal ity from fer t i l i ty 
hi story data is  fairly straightforward when the necessa r y  
t abulat ions a r e  ava ilable . I t  usually involves only the 
careful account ing requ i red to match events and popula­
t ion at r is k .  For thi s  reason , est imates der ived in  th i s 
way are class if ied as •d i rect , • since they do not depend 
on constraining assumpt ions about mor tal ity or fe r t i l i ty 
patterns and trends . An exce llent account on how to 
der ive child mor tal ity est imates from fer t i l i ty history 
informat ion can be found in Somoza ( 1980 ) . H i s  deta i led 
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a nalys i s  o f  the 1976  CFS serves as a bas is for the d i scus­
s ion presented i n  th i s  sect ion . 

2 . 2 . 1 . 1  Estimates from 1 969 NFS Da ta 

S i nce the main goal of the NFS was to est imate fer t i l ity ,  
use of its  data to est imate mortal ity has not att racted 
much attent ion . From the published tabulat ions it i s 
poss ible to make d i rec t est imates of infant mor tal ity , 
e ither by age of mother or by t ime per iod ,  for rural 
areas only . The equ ivalent data for urban areas are no t 
avai lable . 

Table 1 1  d i splays two sets of lqo est imates by 
t ime per iod obta ined from the NFS data . The f i rst i s  
ba sed on data for all women ,  that i s ,  all the ava i lable 
data wer e  used . However , as ear l ier and earlier date s 
a re cons idered , the deaths repor ted are increasingly 
l imi ted to deaths of ch i ldren born to younger women (only 
women aged 15 to 4 9  i n  1969 we re i nterviewed ) . Hence , 
lqO estimates for ea r l ier  per iods are based only on 
t he exper ience of ch i ldren born to younger women s ince , 
for example ,  the oldest women in  the 1969 sample were 
3 0- 34 in 1954 . To make the infant mor tal ity est imates 
str ictly comparable , a second set of est imate s was gene r ­
a ted u s ing only data for women under 3 5  a t  the t ime of 
the child ' s  bi r th . 

From 1954 on , these est imates show a declining trend . 
The value for 1949-53 , however ,  seems too low , imply i ng 
a n  i ncrease in infant mor tal ity between the early and 

TABLE 1 1  Direct Es t imates of Infant Mortality for 
Different Time Per iods , Rur al Areas , from the 196 9  NFS : 
Co lombia 

Per i od  

19 49- 5 3  
195 4-58 
19 59-6 3  
1964-6 8 

U& i l\9  Da t a  for All women U& il\9 Data for Women Under 35 

�ber of Nuaber of 
1q0 B i rt hs 1q0 B i rths 

. 1 00 0  1 , 4 3 6  . 10 0 0  1 , 4 36 

. 1096 2 , 161 . 10 8 6  2 , 0 1 5  

. 0 735 2 ,  7 50 • 0 7 0 8  2 , 3 31 

. 06 7 5  2 , 6 4 4  . 06 4 2  2 , 142 

sourc er ASOOFAME ( 197 3b r 21 ,  2 5 ) . 
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late 1950 s .  Not only i s  such a n  increase implaus ible , 
but i t  is also evident f rom the data on repor ted births 
that older cohor ts show a mar ked tendency to under repor t 
t he i r  fer t ility .  For example , the cohor t born in  19 19- 2 3  
r epor ted a cumulated fertil ity of only 6 . 18 ch ildren by 
age 4 0 , while the cohor t born in 1929-33  repor ted 7 . 0 7  
c h i ldren o n  average by the same age . Since the lqO 
est imate for 1949-53 depend s mainly on data for olde r 
c ohor ts , its  low value is probably due to fai lure to 
repor t dead ch i ld ren . 

The est imates in Table 11 were obta ined d i rectly from 
the publ ished tabulat ions of the 19 6 9  NFS (ASCOFAME , 
1 9 7 3 b) . Th is source ind icates that no we ights were used 
in produc ing the est imates . Recall , however , that the 
r ural sample of the NFS was des igned to be self-we ighting . 
Hence the we ights calculated to account for the level of 
nonresponse encountered in the f ield are very close to 
one . Therefor e ,  the ir use in tabulat ing the data i s  no t 
expected to alter the f inal results substantially .  
Consequently , the d i fferences between the estimate s 
p resented in Table 11 and another set calculated from the 
same data are surpr i s i ng .  The other est imates , calculated 
by Bayona ( 19 7 5 )  whi le explor ing the relationsh ip between 
i nfant mor tal ity rates and other demograph ic and soc io­
economic var iables , are shown in  Table 12 . Unfor tunately , 
the t ime per iods used by Bayona do not coinc ide exac tly 
w i th those or ig inal ly used in tabulat ing the data . 
Neverthe less , it i s  evident that Bayona ' s  est imate s ar e 
not cons istent with those der ived from the publ i shed 
t abulat ions . The d i f ferences between the two sets ar e 
e spec ially d isturbing s ince they are unl i kely to be 

TABLE 12 Rural Inf ant Mortality Ra tes 
Estimated by Bayona from the 19 69 NFS : 
Co lombia 

Per iod 

1940-4 9  
1950-59 
19 60-6 8  

Source : Bayona ( 19 7 5 : 6 ) .  

1� 

. 12 3 

. 1 16 

. 0 7 9  

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 .
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accounted f o r  by the u s e  o f  the publi shed we igh t s  
( ASCOFAME , 1 9 7 3 a ) . Lack o f  access to the or ig inal survey 
results prevents us from establ ish ing the cause of thes e 
d i screpanc ies .  We can only add that , due to i ts str ictly 
decreasing trend w i th t ime , Bayona ' s  set seems mor e 
plaus i ble . 

2 . 2 . 1 . 2 Estima tes from 1 9 76 CFS Da ta 

Somoza ' s  analysis  of the 1976 CFS data ( Somoza ,  198 0 )  
reveals much about the ch i ld mor tal i ty est imates de r ive d 
d i rectly from the CFS fer t i l i ty h i s tor ie s .  I n  pa r t icular , 
i t  conf i rms that the overall patte r n  of mor tal i ty implied 
by the e s t imates i s  plaus i ble ( i t i s  s im i lar to that 
obse rved in other populat ions with acceptable data ) 7 tha t 
i nfant mor tal i ty i ncreases a s  the age of the mother at  
the t ime of the sur vey increase s 7  that the ch i ldren o f 
women w i th l i tt le or no educat ion expe r i ence h igher i nfant 
mor tal i ty than do ch i ldren of more educated women ; that 
t he var iat ion of infant mor tal i ty w i th respect to mother ' s  
age at the b i r th of the ch i ld i s  s imilar to that obse rved 
i n populat ions w i th good data ( ch i ldren born to young 
mothe r s--under 20--and those born to older ones--ove r 
3 0--have a h igher probabi l i ty of dy ing be fore the i r  f i rs t  
b i r thday ) 7 that male i nfant mor tal ity i s  higher than 
female i nfant mor ta l i ty ;  and that  mor tal i ty among 
ch i ldren whose mothe r s  l ive i n  rural areas is h igher tha n 
among those bor n  to women l i ving in urban areas . 

G iven the detai led informat ion contained in fert i l i ty 
h is tor ies , the data lend themse lves to construc t i ng a 
fa i r ly good picture of the evolut ion of infant and ch i ld 
mor tal i ty dur ing the 3 0  or 3 5  yea r s  preced i ng the 
survey . Somoza ' s  est imate s of the mor tal ity exper ienced 
by d i f ferent b i r th cohor ts are  shown in Table 13 . 

Because of essent ially the same t ime reference , the 
1� value for the 1960-67 cohort accord ing to the 
1976 CFS ( . 0 7 8 6 )  can be compa red to that for the 1959- 6 8  
per iod y i e lded by the 1969  Rural NFS d a t a  ( . 0 7 0 5 ) . I f 
both est imates we re cor rect , this  compa r i son would imply 
tha t urban areas in 1960- 6 7  had a much higher i nfant 
morta l i ty than the i r  rural counterparts . Although th i s  
i s possible , the d i f ferent ial  usually runs in  the othe r 
d i rection ,  as in the recent exper ience of less-developed 
countr ies . I n  fac t , as shown in Table 14 , the CFS data 
i nd icate that i nfant mor tal i ty i s  h igher in r ural ( . 0 92 0 )  
than i n  urban areas ( . 0 7 2 2 ) . Unfor tunate ly , the CFS 
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TABLE 1 3  Probabilit ies of Dy i ng  Between Birth and Exact 
Ag e x <xqo) for Di ffere nt B i rth Cohort s  f rom the 
1976 CFS : Colombia 

B i r th Cohort 

Age X (year s) 1941-59 1960-67 1968-76 

l/12 .0491 .0399 .0323 

3/12 .0631 .0496 .0 415 
6/12 .0814 .0621 .0515 

1 .1074 .0 786 .0668 
2 .1372 .0982 .0843 
5 .160 9 .1190 .10 37 

10 .1726 .1277 .1114 

To tal births 3 , 425 4 , 9 37 6 , 053 
Deaths under age 10 591 627 560 

Source : somoza (1980 1 16-17) . 

est imates are based on data for all women and therefor e 
r epresent the mixed exper ience of the 194 1-76 pe r iod . A 
CFS est imate specif ically for the 1959-68 per iod and for 
r ur al areas is not ava i lable , making a more appropr iate 
compar ison impossible . However ,  the evidence ava ilable 
does ind icate that the publ ished results of the Rural NFS 
are not cons istent with the CFS results . There is much 
c loser agreement between Somoza ' s  and Bayona ' s  est imates 
for 1960-68 :  . 0 786 and . 07 9 , respect ively . However ,  
s ince Bayona ' s  est imate refers only to r ural areas , its 
nea r coinc idence with the overall average is also suspect .  

2 . 2 . 1 . 3  Selecting Appropriate Model s of Col ombian 
Mort al i t y  

P roper exploitat ion of data from fer tility h istor ies can 
y ie ld a wealth of informat ion on ch i ld mor tal ity . How­
e ve r , one must bear in mind that the women considered 
become fewe r and younger the furthe r  one goes into the 
past . Therefore ,  g iven the relat ionship ex ist ing between 
child mor tal ity and mother ' s  age at the t ime of birth , 
e st imates for earlier pe r iods may be biased . The d i rec­
t ion of th i s  bias , however , is d iff icult to es tabl ish 
w ithout knowing what the proport ion of ch i ldren bor n  to 
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TABLE 1 4  Est imate s of Ch i ldhood Mortal ity < xqo ) by 
Rural/Ur ban Set t i ng ,  I nd ividua l I nterviews f rom the 
19 7 6  CFS : Colombia 

Age X Urban Rural 

1 . 07 2 2 . 0 9 2 0  
2 . 0 918 . 1160 
5 . 1086 . 14 3 4  

1 0  . 116 8 . 15 5 3  

Source : Somoza ( 1 9 80 : 3 4) .  

women under 2 5  i s  dur ing a par t icular per iod .  I f  th i s  
propor t ion i s  relatively small , ch i ld mor tal ity est imates 
based on the exper ience of women under 33 ( as  would be 
those for the 194 1-59 bi r th cohor t )  wou ld be under­
est imates , s i nce they would not incorporate the exper i ­
e nce of  children bor n  t o  older women . 

Bea r i ng thi s  caveat i n  mind , we use the b i r th cohor t 
e st imates obta ined from the CFS to establ ish wh ich of the 
four patte rns of mor t al ity embod ied by the Coale-Demeny 
mode l l i fe t ables (Coale and Demeny , 196 6 )  i s  the best 
model for ch ild mor tal ity in  Colombia . Knowledge of th e 
most r epresentat ive pattern is  cruc ia l  in the appl icat ion 
of i nd i rec t  est imat ion methods , as i s  demonstrated later . 
( See " model l ife t ables •  i n  g lossary . )  

Table 15 presents a compar i son of the ch i ld mortality 
e s t imates obta i ned f rom all repor ted b i r ths and deaths 
under age 10 in the CFS and the four mode l mor tal ity 
patterns . Each sex and both sexes comb ined are presented 
sepa rately . I n  every case , the level of the mode l  table s 
c hosen as a bas i s  for compar i son i s  cons i s tent with the 
observed 1 ( 1 ) . The 1 ( 2 ) , 1 ( 5 ) , and 1 ( 10 )  values cor res­
pond ing to this leve l were compared to the observed 
values by calcula t i ng the deviat ion of the i r  r a t io 
( f i tted over observed ) from unity .  The c loser these 

dev i at ions are  to zero , the better the f i t .  As Table 1 5 
s hows , the wor s t  f it s  are obta ined when us ing the "East•  
and • south " models , i n  that order . The " North" and 
• we s t •  models are bet te r , although ne i ther is per fect . 
The •west • model y ie lds a c loser f i t  than " Nor th " only 
for the 1 ( 10 ) of male s and both sexes . I n all cases , the 
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TABLE 15 Compari son of the Childhood Mortality Patter n f rom the 19 76 CPS 

and the Patterns Contained in Model Life Tables: Coloabia 

Moda l Life Tabla Reg ional F .. ily 

Observed North Soutl! Ba8t we at 

Ag e x lo ( x l lN (X ) 100 ( 
lN (X) 

-1) 18 cx1 100 ( 
ls <x > -11 18 (x) 100 ( la <xl -11 lw <xl  100 ( J.w (x) -1) 

l o <xl  lo ( xl lo <xl  lo (xl  

Both Sexes 

1 9 1 , 900 91 , 900 o. oo 9 1 , 900 o . oo 91 , 900 o . oo 91 , 900 o . oo 
2 8 9 , 800 89, 989 0 . 21 90, 440 0 . 71 9 0 , 809 1 . 12 9 0 , 270 o .  52 
s 8 7 , 700 8 7 , 086 -0. 70 89 , 120 1. 62 8 9 , 782 2 . 37 8 8 , 624 1 . 0 5  

10 8 6 , 700 8 5 , 064 -1. 89 88, 563 2 . 15 89, 070 2 . 7 3  8 7 , 578 1 . 0 1  

Ma le 

1 91 , 270 91 , 270 o . oo 9 1 , 270 o . oo 91 , 270 o . oo 91 , 270 o . oo 
2 89, 450 89, 311 -0 . 16 89, 716 0 . 30 90 , 181 0 . 82 89 , 647 0 . 22 
s 8 7 , 3 20 8 6 , 362 -1. 10 88, 313 1 . 14 8 9 , 168 2. 12 8 8 , 017 o. 8o 

10 8 6 , 240 84 , 268 -2 . 29 87, 689 1 . 68 88, 437 2 .  55 86 , 965 0 . 84 

Feaala 

1 9 2 , 640 9 2 , 640 o. oo 9 2 , 640 o . oo 9 2 , 640 o . oo 9 2 , 640 o . oo 
2 90 , 170 9 0 , 806 o.  71 91, 294 1 . 25 91, 564 1 . 55 91, 027 0 . 95 
s 8 8 , 0 30 8 7 , 983 -0. 05 90 , 0 81 2 . 3 3  90 , 5 32 2 . 84 8 9 , 374 1 .  53 

10 8 7 , 150 8 6 , 058 -1. 25 89 , 60 6  2 . 82 89, 846 3. 09 88, 340 1 . 37 

No te •  lo < x l ia the proport ion sur viving to age x , baaed on obaarved data. lN (x) ,  ls (x) ,  1a (x) ,  
a nd  J.w ( x) are the proport ions aurvi ving to aga x in tha North, SOuth, Baat , and waat faai 1 iaa of 
reg ional .adel l i fe tables, with tha aaaa 1 ( 11 aa obaarvad. 

Sourc e •  Somoza ( 1980 • 1 1 ,  30) . 

w 
10 
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f i t  o f  "Nor th" t o  1 ( 10 )  i s  o f f  b y  a t  least 1 percent . 
For all l (x )  values under age 10 ,  "Nor th" y ields a better 
f i t  than "West"  for both sexe s combined and for females . 
The f i t  of "West" to male mor tality under age 10 is only 
marg i nally better than that obta i ned by using "Nor th . " 

Hav i ng iden t i f ied the models that best  f i t  the overall 
est imates , we can check the i r  per formance i n  f i t t ing mor e 
d etai led informat ion . Table 16 shows the results 
obtai ned when f i t t i ng the 1 ( 2 ) , 1 { 5 ) , and 1 ( 10 )  est imated 
values for each of the three b i r th cohorts cons idered and 
for each sex . Ag ain , the level f i t ted i n  each case i s  
determined by the observed 1 ( 1 ) . F i t s  t o  the est imated 
1 ( 10 )  values ar e gener ally poorer , imply ing tha t ch i ld 
and adult mor tal i ty probably are not we ll r epresented by 
the same mode l .  For this  reason , we now focus ma inly o n  
mor tal i ty u p  t o  age 5 .  

Al l  the pane ls of Table 16 reveal more or less the 
same story : the mor tality pattern up to ag e 5 i n  
Colomb ia h a s  changed from a "West"  t o  a "Nor th" pattern 
dur i ng the pas t  four decades .  The "Nor th" model f i t s  
extremely we ll for both sexes of the 19 68-76 cohor t .  
However ,  cons iderat ion o f  each sex separately reveals 
that the c lose f it to both sexes combined is  obta ined by 
ba lanc i ng less per fect ones dev i a t i ng i n  d i f ferent 
d i rec t ions . I n  general , female mor tal i ty exper ience up 
to age 5 has tended to be better represented by "Nor th " 
than by "West"  ( i f only marg i nally for the 19 4 1- 5 9  
cohor t ) . I n contrast , male mor ta l i ty exper ience u p  t o  
a g e  5 becomes unequ ivocally "Nor th" only for the 1968-76 
cohort .  

I n  assess i ng these results one mus t remember that the 
def init ion and expe r i ence of the cohor ts cons idered a r e  
a ffected b y  both truncat ion and censor ing . S i nce only 
women aged 15-4 9 in 19 7 6  we re interviewed , truncat ion ha s 
i ts g r eatest e ffect on the 194 1-59  b i r th cohor t ,  wh ich i s  
made u p  ma inly o f  chi ldr en w i th f a i r ly young mother s  
( under 3 3 ) . Censor ing , o n  the other hand , af fects mai nly 
the 1968-76 cohor t ,  whose complete survival exper ience to 
age 10 has not yet been obse rved . L i fe table est imates 
are spec i f ica l ly des igned to deal w i th censor i ng , but no 
safeg uard has been taken to reduce the ef fects of tr unca­
t i on . Therefore , although a change of patter n from "West " 
to "North" seems plaus ible ( the reduc t ion of i nfant mor­
tal i ty brought about by better health services may lead 
to h ighe r  mor tal i ty between ages 1 and 4 relat ive to the 
reduced lqo ) ,  i t  may be that th i s  change i s  j us t  a 
r e f lect ion of the d if ferent age d istr ibut ions of mother s  
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cons idered i n  each case . Th i s  poss ibility does not , 
however ,  inval idate the ma in f i nding : The pattern 
prevalent in recent per iods i s  fa irly s imilar to tha t 
embod ied by the •North• model l ife tables . 

2 . 2 . 2  Estimat ion of Child Mortal ity Based on the 
P roport ion of Children Dead Among Those Ever Born 

I n  general , indirect techniques for est imat ing ch i ld 
mortal i ty f rom data on the number of ch i ldren ever born 
and the nuaber surviving have proven fairly successful . 
I n Colombia , the data needed to apply these techniques 
have been collected at several points in t ime and by 
s l ightly d ifferent data gathering mechanisms ( a  census in 
197 3 and sample surveys in all other instances ) J  in fact , 
a lmost all the surveys descr ibed in Chapter 1 have 
gathered such informat ion . Unfortunately , the require d 
data have been publ ished or are calculable for only a few 
sources a  the 19 6 9  NPS ,  the 1973 census , the 1976 CPS , 
and the 1978 NBS .  

2 .2.2.1 Estimates Based on 1969 NFS Data 

The 1969 NPS is a source for wh ich the appropr iate 
tabulations have not been published . However , the ma i n  
r epor t on ,the survey (ASCOPAME , 1973a)  contains a tabula­
t ion of women class if ied by f ive-year age groups and by 
number of chi ldren ever born and another tabulat ion of 
women by five-year age groups and the ir number of chi l­
d ren surviving . Unfor tunate ly , at least two of the 
class if ication cr iter ia used (women with 7 or 8 ch ildren , 
a nd women with 9 or more) lead to uncertainties about the 
exac t number of ch ildren born or surviving . In spite of 
t h i s  problem, an attempt was made to est imate child mor­
tal i ty by using 'approximat ions to the true data der ived 
f rom the ava ilable tabulat ions . The est imated raw data 
are presented in Table 17 and the ch ild mortal ity est i­
mates obtained f rom them by using Trussell ' s  method 
(Un i ted Nat ions , 1982 ) appear in Table 18 . 

The set of est imates presented in Table 18 is an 
expanded version of that usually obtained by apply ing 
i nd i rect estimat ion methods . Ord inar ily , the propor t ion 
of children surviving among women in a spec if ied age 
g roup at the t ime of the survey is  used to der ive an 
est imate of ch ild survival from birth to an age tha t 
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TABLE 16 Compa r i son of Ch i ldhood Mortal ity Pa tter ns by 
B i rth Cohort s and by Sex from the CFS with Mode l Life 
Ta ble s :  Co lombia 

Model Life Table Reg ional Pami ly 

Obse r ved North We st 

Ag e X l o ( x l lN ( X )  lOO ( lN ( x ) /lo ( x ) -1)  lw ( xl lOO ( lw ( x ) / l o ( x ) -1) 

� 
Both Sexe s N 

1 9 4 1 - 5 9  Cohort 

1 8 9 , 260 8 9 , 2 6 0  o . oo 8 9 , 2 6 0  o . o o 

2 8 6 , 2 8 0  8 6 , 3 5 3  0 . 0 8 8 6 , 7 8 8  0 , 5 9  

5 8 3 , 9 1 0  8 2 , 2 1 5  -2 . 0 2  8 4 , 4 3 4  0 . 6 2  
10 8 2 , 7 4 0  7 9 , 4 0 8  -4 . 0 3 8 3 , 0 2 3  0 . 34 

1 9 60-6 7 Cohort 

1 9 2 , 140 9 2 , 140 0 . 0 0  9 2 , 140 o . o o 
2 90 , 180 9 0 , 315 0 . 15 9 0 , 5 8 8  0 . 4 5  

5 8 8 , 100 8 7 , 5 1 6  -0 . 6 6 8 9 , 0 0 3  1 . 0 2  

10 8 7 , 2 3 0  8 5 , 5 6 5  - 1 . 91 8 7 , 9 9 0  0 . 87 

19 68- 7 6  Cohort 

1 9 3 , 3 20 9 3 , 320 o . o o 9 3 , 320 0 . 0 0 

2 9 1 , 5 7 0  9 1 , 904 o. 3 6  9 2 , 1 2 4  0 . 61 

5 8 9 , 6 30 8 9 , 61 6  -0 , 0 2  90 , 8 5 2  1 , 3 6  

10 8 8 , 860 88 , 0 17 -0 . 9 5 9 0 , 0 10 1 . 2 9  
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� 
1 9 41-59 Oobort 

1 8 8 , 0 50 8 8 , 0 50 o . oo 8 8 , 0 50 o . oo 
2 8 5 , 630 8 4 , 948 -0 . 80 8 5 , 4 7 8  -0 . 18 
5 8 2 , 8 70 8 0 , 5 9 3  -2 . 7 5 8 3 , 066 0 . 2 4  

10 81 , 630 7 7 , 652 -4 . 8 7 81, 636 0 . 07 

1 960-6 7 Oobort 
1 9 1 , 91 0 91 , 910 o . oo 91 , 910 o . oo 
2 9 0 , 240 9 0 , 180 -0 . 07 9 0 , 478 0 . 26 
5 8 8 , 410 8 7 , 4 7 8  -1 . 0 5 8 8 , 994 0 . 6 6 

10 8 7 , 390 8 5 , 558 -2 . 10 8 8 , 0 2 2  o .  7 2  

1 9 68- 7 8  Oobort 
1 9 2 , 600 9 2 , 600 o . oo 9 2 , 600 o . oo 
2 9 1 , 050 9 1 , 102 0 . 06 91, 3 7 2  0 . 3 5  
5 8 9 , 150 8 8 , 6 7 3  -0 . 5 3 90 , 0 47 1 . 01 

10 8 8 , 4 10 8 6 , 942 -1. 66 8 9 , 162 o . 8 5  

Pe .. 1ea 
.. 

1 9 41-59 Cohort w 
1 90 , 5 50 90 , 5 50 o . oo 90 , 5 50 o . oo 
2 8 6 , 980 8 7 , 884 1 . 04 8 8 , 213 1 . 4 2 
5 8 5 , 040 8 4 , 006 -1 . 2 2 8 5 , 9 41 1 . 0 6  

10 8 3 , 950 81, 379 -3 . 06 8 4 , 570 0 . 74 

1 9 60-67 Cohort 
1 9 2 , 3 80 9 2 , 3 80 o . oo 9 2 , 3 80 o . oo 
2 9 0 , 120 9 0 , 450 0 . 3 7 9 0 , 680 0 . 6 2  
5 8 7 , 7 70 8 7 , 499 -0 . 31 8 8 , 950 1 . 3 4  

10 8 7 , 040 8 5 , 485 - 1 . 79 8 7 , 874 0 . 96 

1 9 6 8-76 Cohort 
1 9 4 , 070 9 4 , 0 7 0  o . oo 9 4 , 0 70 o . oo 
2 9 2 , 140 9 2 , 738 0 . 6 5  9 2 , 917 0 . 84 
5 90 , 150 90 , 60 7  0 . 51 91 , 690 1 .  71 

10 8 9 , 3 50 8 9 , 1 51 -0 . 22 9 0 , 894 1 .  73 
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TABLE 17 Es t imated Number s of Ch i ldren Ever Bor n and 
Surviving ,  De r ived from the 1969 NFS : Colombia 

Ag e  Numbe r o f  Chi ldren Ch i ld r e n  
Gr oup Women Eve r Bo r n  S u r v i v i ng 

To tal Country 

15- 19 1 , 3 21 2 7 1  2 5 1  
2 0- 2 4  1 , 106 1 , 40 7  1 , 3 0 7  
2 5- 2 9  8 4 5  2 , 4 1 5  2 , 14 4  
30-34  7 4 6  3 , 3 20 2 , 9 3 8  

Ur ban A r e a s  

15-19 736 124  1 12 
20-2 4 6 3 3  690  644  
2 5- 2 9  4 1 7  1 , 0 30 9 2 4  
30-34  3 3 1  1 , 188 1 , 08 3  

Ru r a l  Areas 

15- 19 5 8 5  147  139  
2 0- 2 4  4 7 3  7 17 6 6 3  
2 5- 2 9  4 2 8  1 , 3 8 5  1 , 2 20 
3 0- 3 4  4 1 5  2 , 13 2  1 , 8 5 5  

var ies with the age of the mother . Data for age group 
2 0-24 y ie lds an est imate o f  2 qo ; for 25-29 , 3 qo ; 
for 3 0- 3 4 , 5q0 ; for 3 5- 3 9 , 10q0 ; for 40-44 , 
1 5q0 ; and for 4 5- 4 9 , 2 0q0 . I n  Table 18 , however , 
est imates of fou r  mor tal i ty parame ter s ( lq O , 2q0 , 
3q0 , and 5qo ) are shown for each age group of  
mother . At mos t ,  one o f  these parameters was est imated 
from the data ; th is  is called a " tr ue "  est imate . The 
r ema i n i ng ones we re der ived from the " true" est imate on 
the bas i s  of the mor tal ity leve l it impl ied with i n  the 
model l ife table fam i ly used ( e i the r " Nor th"  or •west •  on 
the bas i s  of the f i nd i ng s presented in Sec t ion 2 . 2 . 1 . 3 . ) .  
Th i s  mor tal i ty level i s  also presented i n  the table . 
Note , however , that a h igh mor tal ity leve l i n  a mode l  
l i fe table f am i ly i nd icates low ac tual mor tal i ty .  I n 
gene ral , the mode l used has a relat ively minor e f fec t o n  
the • true•  est imates y ie lded by the method <2 qo for 
age g roup 20-24 , 3q0 for age g roup 2 5-2 9 ,  etc . ) .  
However , i ts ef fect on the " tr anslated " est imates ,  that 
is , on those der ived from the " tr ue "  one s solely on the 
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TABLE 18 Indirect Est imates of Ch i ld Mortality f rom the 
1969 NFS : Colombi a 

Age Reference Mortality 
Group Date Level lQO 2QO 3QO 5QO 

Pa rt A. 'l'O t a l  Co untry 

North Mod!l 

20- 2 4  1967. 1 1 8 . 3  . 0 597 . 0 715 . 0 797 . 0913 
2 5-29 196 5 . 4  16 . 4  • 0784 . 0966 . 1084 . 1245 
30- 3 4  196 3 . 4 16 . 9  . 0 7 3 2  . 0 896 . 10 0 4  . 115 3 

weat Model 

20- 2 4  1 9 67. 0 18 . 3  . 0 6 3 8  . 0 748 . 0 801 . 0 867 
2 5-29 196 5 . 2  16 . 3  • 0868 . 1050 . 11 3 3  . 1229 
30-3 4 1963. 1 16 . 6  . 0 8 3 3  . 10 0 3  . 10 81 . 1 17 3 

Pa rt B .  Ur ban Areaa 

North Model 

20- 2 4  1967. 1 18 . 7  . 0 566 . 0 675 . 0 750 . 0 858 
2 5- 2 9  196 5 . 4  17 . 0  . 07 2 7  . 0889 . 0996 . 114 3 
30-3 4 1 9 6 3 . 4 1 8 . 5 . 05 81 . 0695 . 0774 . 0 886 

Weat MOdel 

20-2 4 1967. 1 18 . 6  . 0 60 4 . 070 5 . 07 54 . 0 815 
2 5- 29 196 5 . 3  16 . 9  . 0804 . 0965 . 1040 . 1129 
30- 3 4  1 9 6 3 . 1 1 8 . 1  . 0 659 . 0 776 . 0 832 . 0 901 

Pa rt c. Ru ral Areaa 

North MOdel 

20-2 4 1967. 1 1 8 . 0 . 0 624 . 0751 . 0 8 3 8  . 0 960 
2 5-2 9 196 5 . 3 1 6 . 1 . 0 818 . 10 1 2  . 1 136 . 1306 
30-3 4 1963. 2 16 . 2  . 0 80 7 . 0997 . l U O  . 12 86 

Weat MOdel 

20-2 4  19 67. 0 1 8 . 1  . 0 667 . 0 786 . 0 843 . 0913 
2 5-2 9  196 5 . 1 16 . 0  . 0909 . 1104 . 1191 . 1293 
30-3 4 1962. 9 15 . 9  . 0 921 . lUO . 1210 . 1313 

Copyright © National Academy of Sciences. All rights reserved.

Levels and Recent Trends in Fertility and Mortality in Colombia
http://www.nap.edu/catalog.php?record_id=19579

http://www.nap.edu/catalog.php?record_id=19579


4 6  

bas i s  of an equ ivalent level with i n  a g iven mode l ,  i s  
s ubstantial . 

When mor tal i ty has been decl ining , the est imated 
mor tal i ty levels assoc i ated with d i f ferent age g roups o f  
mother r e fer to pe r iods progress ively i n  the past . Table 
1 8  includes est imated reference dates for each mor tal i ty 
e s t imate , wh ich are rough i nd icator s of a t ime trend when 
the mor ta l i ty decl ine occu r r ed in an approx imate ly linea r 
f ash ion . (For a deta i led explanat ion on how these refer­
ence dates are est imated , see Un i ted Nat ions , 1982 ) . 

As expected , the results i n  Table 18 show that urban 
mor tal ity i s  lowe r than that i n  rural areas . However , 
mor tal i ty does not appear to be consistently decl i n i ng ;  a 
r i se i n  leve l between the est imates assoc iated with ag e 
g roups 2 5-29  and 30-34  i s  appa rent in  almost all case s . 
Th i s  outcome i s  hardly surpr i s ing i n  l ight of the approx i­
mate nature of the data . I n  par t icular , older women are 
more l i kely to be long to the ce l l s  with an  amb ig uous o r 
open-ended class i f ication of the number of ch i ldren ( such 
as " 7  or 8 "  or " 9  and more" ) ,  so the unce rtainty abou t 
t he i r  numbe r of children eve r bor n  and surviving i s 
greater . However ,  the e s t imate s der ived from data 
r efer r ing to younger women ( 2 0-24 ) tend to be assoc iated 
w i th relat ively h igh mode l mor tal i ty levels ( wh ich 
i nd icate lower ch i ld mor tal i ty )  , a r elat ionsh ip that 
would not be expec ted i n  v iew of the known inve r se 
r elationsh ip between ch i ld mor tal i ty and age of mother up 
to ag e 3 0  or so . Fur the rmore , s i nce the data for women 
2 0-24 are  relatively exac t ( only two of them be longed to 
the ambiguous categor ies) , the unusually low propor t ion 
o f  ch i ldren dead cannot be attr ibu ted to unce r ta int ies in 
the data . 

One must also note that the data have not been 
we ighted . Therefore , i n  str ic t  terms , the est imates fo r 
t he total country (der ived from the mere add i t ion of the 
urban and rural informa t ion ) are not val id s i nce they 
i ncorporate an overwe ighted r ural component . For this  
reason , one wou ld expec t them to  be ,  i f  anyth i ng , somewha t 
h igh;  however ,  compar isons wi th other est imates {presented 
later ) show tha t th i s  i s  not the case . 

2 . 2 . 2 . 2  Estima tes Ba sed on 1 9 73 Census Data 

Table 19  shows the results of apply ing Tr ussell ' s  method 
to data f r om the advance sample of the 19 7 3  census . The 
mor tal ity level est imates show a fa i r ly smooth , decl ining 
trend , start ing a t  age group 25-29 . 
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TABLE 19 Ind irect Es timates of Ch i ld Mortal ity f rom the 
19 7 3  Census Sample : Colombia 

Ag e  Reference Mortal i ty 
Group Da te Level 1� :No )<lo 5qo 

Rortb Model 

20-24 1 9 71 . 7  17 . 3  . 0 698 . 0 850 . 0 951 . 1092 
25-29 1970 . 0  17. 5 . 06 7 5  . 0819 . 0916 . 1051 
30-34 1967 . 9  17 . 3  . 0 698 . 0 850 . 0 9 51 . 1092 
35-39 196 5 . 6 17 . 0  . 0724 . 08 8 5  . 0991 . 1138 
40-4 4 . 1963. 1 16 . 6  . 0766 . 0 941 . 1056 . 1212 
4 5-49 196 0 . 2  16 . 4  . 0786 . 0968 . 1086 . 1248 

Weat Model 

20-24 19 71 . 6  17 . 4  . 0 743 . 0 885 . 0 951 . 10 3 2  
2 5-29 1969 . 8 17 . 4  . 07 4 6  . 0889 . 09 56 . 10 3 7  
30-3 4 1 9 67 . 7 16 . 9  . 0 793 . 09 51 . 10 24 . 1 111 
35-39 196 5 . 2 1 6 . 6 • 0834 . 1004 . 1083 . 1175 
40-4 4 1962. 6 16 . 1  . 0 89 6  . 1087 . 1 17 3 . 12 7 3  
4 5-49 1959 . 6 15. 8 . 09 31 . 1133 . 1224 . 1329 

Reite r Since these data have been analyzed by othera uaing e ither 
Truaaell ' a  •ethod or re lated onea (Potter and Ordonez ,  1976 1 Be� and 
Rueda ,  1977) , it should be noted that d ifferences between the eat i•atea 
preaented here and tboae obtained by othe r authors ariae •ainly for two 
reaaona a (1) Truaaell ' a  .. tbod haa undergone al ight .ad if icat iona , ao 
that the vers ion uaed here •ay not be exactly the •- aa that uaed 
before 1 and ( 2) the n1111ber of -.n uaed aa denaainator here haa been 
eat i•ated by uaing Bl-Badry ' a  technique to deter.ine the true proport ion 
of _.n with not-atated parity (aee Table c-1 and Pigure c-1 in Append ix 
C) . 

Another set of indirect estimates of child mor tal ity 
based on data f rom the 1973 census are Palloni ' s  estimates 
of lqO (Palloni , 19 7 9) shown in Table 20. Unfortun­
a tely , Palloni produced these estimates for only three of 
the fou r Coale-Demeny model patterns of mortality , •Nor th• 
was left out.  The reason g iven for its exclus ion was : 
•Model North was d iscarded because it departs substan­
t ially f roa Latin Amer ican mor tality exper ience• (Palloni , 
19 7 9 : , 6 2) .  As the discuss ion in Section 2. 2. 1. 3  has 
shown , this asser tion i s  incor rect . However , the lack of 
reliable •d irect• estimates of child mortal ity in most of 
Latin Amer ica often leads to assertions such as this ,  
wh ich only reflect our general uncertainty about prevalen t 
mor tal i ty patterns . The estimates shown in Table 20, 
based on the •west• model , are very s imilar to those 
produced by Trussell ' s  method also baaed on the •west• 
.adel , although Palloni ' s  reference dates are generally 
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TABLE 20 Pa llon i ' s  Es t imates of Infant Mor t a l i ty from 
197 3  Census Dat a ,  Us i ng the Wes t  Mode l :  Colombi a  

I nd irect 
Ag e Group l'IO Reference 
of Mothe r Est imates Da,te 

20- 2 4  . 07 46 1970 . 3  
2 5- 29 . 0 751 19 67 .9 
30-34 . 0791 196 5 . 2 
3 5-39 . 0 827 1962 . 0  
40- 4 4  . 0 886  19 5 8 . 4  

Sou rce : Palloni ( 1979 : 4 6 8 ) . 

placed fur ther i n  the pas t  than the equ ivalent Trusse l l  
e s t imates . 

2 . 2 . 2 . 3  Est imates Ba sed on 1 9 76 CFS Da ta 

The t h i rd source of i nformat ion on ch ildren eve r born and 
surviv ing is the 1976  CFS , wh ich a lso served as the bas i s 
for the " d i rect•  est imates presented in Tables 13 and 
14 . Par t A of Table 2 1  summa r i ze s  the results obtained 
when Trusse ll ' s  method is appl ied to the same data . I n  
th i s  case , both mortal i ty models " Nor th "  and •west , • 
y ield an e s t imated mor tal i ty level  for age g roup 2 0-24 
that i s  d is t inc t ly out of l ine with the rest . Th i s  
pattern i s  often observed i n  ch i ld mor tal i ty e s t imates 
der ived via Brass- type methods from the observed propor ­
t ions of ch i ldren dead among women of d if ferent age 
groups , and it  i s  probably due to the fac t  that ch i ld 
mortal i ty levels are not i ndependent of age of mother . 
I n  th is  report we use the term age-of-mothe r ef fect to 
refer to the influence that age of mother at the t ime of 
the b i r th exerts on the probab i l i ty of surv ival of the 
c h i ld .  

B iases due to this e f fect  become even more ev ident 
when the data cons idered are c lass if ied accord ing to 
nonstandard age g roups ( 18-22 , 23-27 , etc . ) , and a 
mod if ied Trussell procedure i s  used to est imate ch i l d  
mor tal i ty ( H i ll e t  a l . , 198 2 ) . The results obta ined 
using th is alternate approach are shown in Part B o f 
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TABLE 21 Ind irect Es t imates of Ch i ld Mortal ity f rom 
Ind ividual Survey of the 1976 CFS : Colombia 

Mortal ity Age 
Group 

Reference 
Date Level lqo 

Part A.  Standard Aqe Groupe 

North Model 

20-2 4 
25-29 
30-3 4  
3 5-3 9  
40-4 4 
45-4 9 

!feat Model 

20-24 
25-29 
30-3 4 
35-39 
40-4 4 
4 5-4 9 

1974. 3 
1972 . 5  
1 9 70 . 4  
.196 8 . 1  
1 9 6 5 , 5 
196 2 . 6 

1 9 74 . 2 
197 2 . 4 
1 9 70 . 1  
196 7 . 7 
1 9 6 5. 0 
196 2 . 1  

17 . 0  
17. 6 
17 . 8  
16 . 7  
16 . 6  
16 . 1  

17 . 1  
1 7 . 5 
17 . 4  
16 . 3  
16 . 0  
15. 5 

Par t  B .  Nonatandard Ag e  Groupa 

North Model 

18-2 2 
2 3-27 
2 8-3 2  
3 3- 3 7  

weat Model 

18-2 2 
23-2 7 
2 8-3 2 
3 3- 3 7  

1974. 4 
1973 . 1  
1 9 71 . 5  
196 9 . 9 

1974. 4 
197 3 . 0  
1 9 71 . 3  
1969 . 7  

16 . 2  
18 . 2  
17 . 6  
16 . 5  

16 . 4  
18 . 1  
17 . 3  
16 . 2  

. 0 723 

. 06 6 5  

. 0 647 
• 0750 
. 07 6 8  
. 0811 

. 0 771 

. 07 3 6  

. 0 736 

. 08 6 5  

. 0 899 

. 0962 

. 0 80 9  

. 06 0 7  

. 0 6 70 

. 07 7 0  

. 0 85 8  

. 06 6 5  

. 07 51 

. 08 8 1  

� 0  

. 0 883 

. 0805 

. 0782 

. 0919 
, 0944 
. 1003 

. 0 922 

. 0875 

. 0 876 

. 1046 

. 1091 

. 1174 

. 1000 

. 0729 

. 0 813 

. 0946 

. 10 3 7  

. 07 8 3  

. 0 896 

. 1067 

. 0 989 

. 0900 

. 0 874 

. 10 31 

. 10 59 

. 1126 

. 0992 

. 0941 

. 09 4 2  

. 1 12 8  

. 117 7 

. 1269 

. 1 12 3  

. 0 813 

. 0 90 9 

. 1062 

. 1118 
, 0840 
, 0964 
. 1151 

. 1 13 5 

. 10 3 2  

. 100 2 

. 1184 

. 1216 

. 1294 

. 10 7 6  

. 1021 

. 10 2 2  

. 1224 

. 12 7 8  

. 13 7 8  

. 12 90 

. 09 3 2  

. 10 4 2  

. 1 219 

. 12 1 3  

. 0910 

. 10 4 5  

. 1250 

Table 2 1 .  Accord ing to the nonstandard class if icat ion of 
the data us ing the •North• model , the est imate der ived 
from age group 18-22 is equ ivalent to a mor tality level a 
full two levels lower than that associated with age g roup 
23-2 1 1  for the •west• model the d i fference in levels i s  
sl ightly less than two . Apparently the nonstandard age 
clas s i f icat ion i s  more successful than the standard one 
in d i scr iminating mothers whose chi ldren have h igher- than-
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average r i sks  o f  dy ing . I t  also seems t o  have i solated 
in age g roup 23-27 those women whose chi ldren have an 
above-average probabi l i ty of surviving th rough the f i rs t 
f ew years of l ife . Or ig inally , the use of nonstandard 
age g roups was i ntended to reduce the ef fects of ag e 
heaping on ch i ld mor tal i ty est imates . I n  this case , 
however , the effects of age heaping seem to be min ima l 
when compared with the b iases caused by the age-of-mother 
e ffect . 

Recall that the CFS included two separate quest ion­
na ires : a household sect ion and the ind ividual i nter­
v iews . The latter are usua lly cons idered the CFS proper . 
However ,  informat ion on ch i ldren eve r born and surv iving 
was also gathered at the household level and Table 22 
shows the est imates obtai ned using these data . S i nce th e 
household data r efer both to women who we r e  later inter­
viewed i nd ividually and to othe r women not se lected for 
i nd i v idual i nterv iews , one wou ld expec t the est imates i t  
y ields t o  be f a i r ly s imilar t o  those obta ined from the 
the i nd iv idual CFS , as is  in fac t  the case . I f  anyth i ng ,  
the household est imate s o f  xQQ tend to be sl ightly 
h ighe r  than those der ived from ind ividua l i nterviews . 

TABLE 2 2  Ind irect Es t imates o f  Ch i ld Mor tality f rom 
Household Survey of the 1976 CFS : Colombia 

Age Reference Mor t a l i ty 
Group Da te Le ve l  lqO 2q0 3q0 5qo 

North MOdel 

20- 2 4  1974 . 3  16 . 9  . 0 731 . 0 893 . 1001 . 1149 
2 5-29 197 2 . 5  1 7 . 5 . 0676 . 08 2 1  . 0 918 . 1053 
30- 3 4  1970 . 4  17 . 6  . 0 6 6 7  . 08 0 8  . 0903 . 10 3 6  
3 5-3 9 1968 . 0  16 . 7  . 07 5 5  . 0926 . 1038 . 1192 
40- 4 4  1965 . 4  16 . 3  . 0 7 9 4  . 0 979 . 10 9 9  . 12 6 2  
4 5-49 1962 . 5  16 . 2  . 08 0 1  . 0989 . 1110 . 1275 

west Model 

20- 2 4  19 74 . 2  17 . 1  . 0 779 . 09 3 1  . 10 0 3  . 10 88 
2 5-29 1972 . 4  17 . 3  . 07 4 9  . 08 9 3  . 0960 . 10 4 2  
30- 3 4  1970 . 1 17 . 2  . 0 7 5 9  . 0 9 0 5  . 0 974 . 10 5 7  
3 5- 3 9  196 7 . 6  16 . 3  . 08 7 1  . 10 5 4  . 1 137 . 1234  
40- 4 4  1964 . 9  15 . 8  . 0 930 . 113 2 . 1223 . 13 2 7  
4 5- 4 9  19 61 . 9  15 . 6  . 0950 . 11 5 8  . 12 5 1  . 1358  

. J  
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 .

L e v e l s  a n d  R e c e n t  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  C o l o m b i a
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 7 9
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2 . 2 . 2 . 4  Estimates Deri ved from the 1 9 78 NBS 

The most recent informat ion ava i lable on ch i ldren ever 
born and chi ldren surv iving i s  that gathered by the 197 8 
NHS . Part A of Table 2 3  shows the results of apply ing 
Trussell ' s  method to these data u s i ng standard age 
g roups . They conf irm the f ind ings of the CFS regard ing 
the inverse relat ionship between child mortali ty and age 

TABLE 2 3  Indirect Es t imates of Ch i ld Mortality from the 
197 8  NBS : COlombi a  

Age Reference Mortality 
Group Date Lev.l 1'10 2q0 3<10 5<10 

Part A.  Standard Ag e  Groupa 

North Model 

20-2 4 19 76. 4 17 . 6  . 0 661 . 0 800 . 0 894 . 10 26 
2 5-2 9 1974 . 6  18 . 6 . 05 6 7  . 06 76 . 07 5 2  . 08 61 
30-3 4 1 9 72. 5 18. 0 . 0626 . 0754 . 0842 . 096 5 
35-39 1970 . 0  17. 0 . 07 21 . 08 8 1  . 09 8 7  . 1 133 
40-4 4 1967. 3 16 . 2  . 0 80 8  . 0999 . 1 12 2  . 12 8 9  
4 5-49 196 4 . 4 16 . 3  . 0790 . 0974 . 1093 . 1256 

Weat Model 

20- 2 4 1976. 4 17 . 8  . 0 70 2 . 08 31 . 0893 . 0968 
2 5-29 1974 . 5  18 . 4  . 06 2 7  . 07 3 4  . 07 8 6  . 0850 
30-3 4 1 9 7 2 . 5 17 . 7  . 0 71 2  . 0 845 . 090 8 . 0984 
3 5- 3 9  1969 . 6  16 . 6  . 08 3 2  . 10 0 3  . 1081 . 1 17 3  
40-4 4 1966. 8 15 . 6  . 0 949 . 115 6 . 12 4 9  . 1 3 57 
4 5-49 1963 . 9  15. 7 . 09 3 7  . 1141 . 12 3 3  . 13 3 9  

Part B.  Nonstandard Age Groupa 

North Model 

18-2 2 1976 . 7  18 . 0  . 0 624 . 0 751 . 0 8 3 8  . 0960 
23-27 197 5 . 3 18 . 1  . 0617 . 0742 . 08 2 7  . 0948 
28-3 2 1973. 6 1 8 . 0  . 0 624 . 0 751 . 0 8 3 8  . 0960 
3 3- 3 7  1971 . 7 17 . 2  . 0702 . 08 5 5  . 0957 . 1098 

weat Mode l 

18-2 2 1976. 7 18 . 2  . 0 656 . 0 771 . 0 827 . 0 896 
23-27 197 5 . 2  1 8 . 0 . 06 7 2  . 07 9 3  . 0850 . 09 21 
28-3 2 1973. 4 17 . 8  . 0 699 . 0828 . 0 889 . 0964 
33-37 19 71 . 5 16 . 8  . 0805 . 0966 . 1040 . 1129 
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o f  mothe r ( up t o  age 3 0 ) : regardless of the mode l  used , 
the mode l  mor tal i ty leve l assoc iated with age group 2 0 - 2 4 
i s  lowe r ( imply ing h ighe r ch i ld mor tal i ty )  than that 
assoc iated with age group 2 5-29 . Fur the rmore , the mor­
tal i ty leve l assoc iated wi th the NHS est imate for the 
2 5-29 age g roup ( 18 . 6 )  is remar kably h igh when compared 
w i th the 19 76  CFS est imate of 1'1 .  5 for the same age group . 
I n add i t ion , there are relatively big d i fferences i n  the 
NHS est imates between the leve ls assoc i ated wi th age 
g roups 2 5-29 ( 18 . 6 ) , 30-34  ( 18 . 0 ) , and 3 5-3 9  ( 17 . 0 ) , a 
feature not seen in any of the prev iou s sets of estimate s 
for s tandard age groups . 

P a r t  B of Table 2 3  shows the NHS child mor tal ity e s t i ­
mates c la s s i f ied accord ing t o  nons tandard age groups . 
They contrast sharply wi th those obta i ned f rom the CFS 
data (Par t B of Table 2 1 ) , wh ich had g reater d i ffe rence s 
among themselve s  than d id those der ived f rom the same 
data clas s i f ied by standard age groups . I n  the case o f  
the 1 9 7 8  NHS , the u se o f  nonstandard age g roups reduce s 
the d i f ferences i n  levels relat ive to those observed 
between the est imates der ived f rom s tandard g roups . T h i s  
means that the NHS data lend l i ttle i f  any suppor t t o  the 
s ugges t ion that mor tal i ty i s  h igher among chi ldren of 
young mothe rs . This  contrad ic tory f i nd i ng suggests tha t 
e ither the relat ionsh ip between ch i ld mor tal i ty and age 
of mother revealed by the 19 7 6  CFS data , and conf irmed to 
a cer ta i n  extent by the  1 9 7 3  census ( see the •North• 
est imates i n  Table 2 6 ) , is spur ious : that age report in g  
e r ror s a r e  somewhat more prevalent in the NHS survey : or 
that ther e is some i nteract ion be tween a t ime trend o f 
mor tal i ty decl ine and age of mother . 

Cons i s tency of age repor t ing in the NHS can be assesse d  
b y  compar ing the results obtained f rom data class i f ied 
accord ing to repor ted age w i th those der ived from an ag e 
c lass i f icat ion based on the repor ted date of b i r th .  The 
fol lowing two examples i llus trate the d i fferences observe d  
between these data sets : ( 1 )  The propor t ion o f  children 
dead among the offspr ing of women 15- 19 , accord ing to the 
r epor ted-age c lass if icat ion , i s  j us t  79 percent of the 
equ ivalent proport ion for women class i f ied as be ing 1 5- 1 9  
according to date-of- b i r th repor t s :  ( 2 )  the propor t ion of 
ch i ldren dead for women 20-24 , accord ing to the repor ted­
age c lass if icat ion , i s  6 percent greater than the equ iva­
lent proport ion among women 20-24 , accord ing to the 
date-of-b i r th c las s i f icat ion . Such d iscrepanc ies are 
l i kely causes of the fa i r ly f lat trend d i splayed by the 
mortal i ty levels  assoc iated w i th nonstandard age g roups . 
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Hence , at least for younger ages , NB S  chi ld mortal i t y  
estimates a r e  somewhat suspec t ,  due apparently t o  the 
influence of ag e mis reporting . 

The data on children ever born and surviving in the 
NBS were gathered for each sex separately , and the 
resulting mortality est imates by sex are presented in 
Table 24 . These results are i nterest ing because they 
show that , although in most cases the xqo value for 
male s i s  g reater than the cor respond ing one for females , 
the male mor tal ity level is also usually g reater than the 
one for females , imply ing therefore that the male-femal e 
differentials embod ied by the model tables overstate the 
different ials prevalent among Colombian children . S imi la r 
d ifferences are apparent in xqo e s timates for the 
1968- 7 6  cohort der ived from the CFS fertility histor ie s 
( see Table 2 5 ) , so they cannot be asc r ibed to errors 

part icular to the NBS data . 

2 . 2 . 3 Estimat ion of I nfant Mor tal ity Based on 
Reg istrat ion Data 

Table 26  d i splays estimates of infant mor tality for the 
cohorts born dur ing the per iods 19 5 1-68  and 1973- 7 4 . 
These estimates are obtained d irectly from the numbers of 
births and deaths reg istered dur ing the 195 1-69 and 
1973-75 per iods . Reg istrat ion data are not available for 
19 70-72 . The separat ion factor s used in est imating 
infant mor tal ity have been calculated d i rectly f rom the 
data . ( I n  th is case a separat ion fac tor est imates the 
f ract ion of deaths under one year of age reg istered in 
calendar year z wh ich are to births occur r ing in the 
preced i ng year z- 1 . )  They rema in very cons istent dur ing 
the 1 9 5 1-69  pe r iod ( the only one for wh ich the appropr ia t e  
data are available ) , fluc tuat ing around an ave rage value 
of 0 . 30 0  for males , 0 . 3 3 0  for females , and 0 . 3 15 for both 
sexes combined . 

2 . 2 . 4  C ompar ison and Assessment of Results 

Most of  the est imates of chi ld mortality presented i n  
previous sect ions have been accompanied by the reference 
date or per iod to wh ich they apply . In some cases , the 
reference per iod encompasses a fa i r ly long t ime span , 
thus cur tail ing the poss ibil i t ies of deta iled compar isons . 
However , s ingle-year est imates can be constructed by 
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TABLE 2 4  Ind irect Es t imates of Ch i ld Mortality by Sex 
f rom the 197 8  NHS , S tandard Age Groups : Colombi a  

Age Re f erence Mor t al i ty 
Group Date Level lQO :NO 3QO 5qo 

Pa rt A .  Pe -les 

North Mode l 

20-2 4  1 9 76 . 4  1 7 . 3 . 0 6 3 4  . 0 781 . 0 878 . l OU 
2 5-2 9  1974 . 7  18 . 2  • 0 54 7 . 06 6 5  . 07 4 4  • 0856 
30-3 4 1 9 7 2. 5  18 . 3  . 0 54 3  . 0 6 5 9  . 0 737 • 0848 
3 5-39 1970 . 1  1 7 . 0 • 0657 • 0812 . 0 914 . 10 56 
40-4 4  1 9 67 . 3  15 . 9  . 0 7 6 2  . 0 9 5 5  . 10 7 9  . 12 50 
45-4 9 19 6 4 . 4  1 5 . 9 . 07 6 4  • 09 58 . 10 8 3  . 1254 

we st Mode l 

2 0 - 2 4  1 9 7 6 . 4  17 . 3  . 0 6 71 . 08 1 1  . 0 877 • 0 9 57 
2 5-2 9  1974 . 5  18 . 0  • 0 6 0 2  . 0720 . 0776 • 0845 
30- 3 4  1 9 7 2. 2 17 . 9  . 0 614 . 0 736 . 0 794 . 0865 
3 5- 3 9  1969 . 6  16 . 6  • 0 7 5 3  • 0 9 2 0  . 09 9 8  . 1090 
40-U 19 6 6 . 8 15 . 4  . 0 88 8  . 1 101 . 1 19 9 . 1312 
4 5- 4 9  196 3 . 8 1 5 . 3  • 0 8 9 5  . 1111 . 1209 . 1323 

Par t  B .  Ma les 

North Model 

20-2 4 1 9 7 6 . 4 18 . 0  . 0 68 6  . 0818 . 0 910 . 10 39 
2 5-2 9  1974 . 6 19 . 0  . 05 8 5  . 0 6 8 6  . 0760 • 0866 
30-3 4 1 9 72. 5 1 7 . 8 . 0 71 0  . 0 8 4 9  . 0 9 4 6  . 10 80 
3 5-39 1970 . 0  17 . 1  • 0 7 8 2  • 09 4 6  . 10 5 6  . 1206 
40-4 4 1 9 67. 4 16 . 4  . 0 8 50 . 10 3 7 . 115 9 . 13 23 
4 5- 4 9  1964 . 4  16 . 8  • 0 8 10 • 0983 . 10 9 8  . 1254 

we st Mode l 

20-24 1 9 76. 3 18 . 1  . 0 7 30 • 0 8 50 . 0 90 8 . 0 980 
2 5-29 1974 . 5  1 8 . 8 • 06 4 8  . 07 4 6  . 07 9 4  . 0856 
30- 3 4  1 9 7 2 . 2 17 . 4  . 0 810 . 0 9 5 3  . 10 21 . 1 102 
3 5-3 9 196 9 . 6 1 6 . 6 . 09 0 8  . 1081 . 1 159 . 12 51 
40-4 4 1 9 6 6 . 9 15 . 9  . 1 0 0 3  . 12 0 6  . 12 9 5  . 13 97 
4 5-4 9  196 3 . 9 1 6 . 1 . 09 7 2  . 1 165 . 12 5 1  . 1349 
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TABLE 25  Mortal i ty Levels Assoc iated with 
Di rect Es timates of Ch i ld Mortality for the 
196 8-76 Cohort f rom I nd ividual Survey of the 
19 76 CFS : Co lombia 

North Mortality Level 

Male 

17 . 5  
17 . 4  
17 . 7  
18 . 2  

Female 

17 . 7  
17 . 2  
16 . 8 
17 . 8  

interpolat ing or extrapolating the per iod value s 
calculated d irectly from the fer t i l i ty history data . 

Somoza ( 1980 ) has suggested using the log i t  system 
( see g lossary) generated by the mor tality exper ience of 
the 1968-76 cohort ( see Table 13 ) as a basis for inter­
polat ion . Assuming that Somoza ' s  per iod estimates 
presented in Table 27  refer to the midpoint of each 
per iod ,  interpolat ion within the log it system y ields the 
est imates d isplayed in Table 2 8 . This  ser ies , wh ich will 
be compared with est imates obta ined by other means , will 
be refer red to as  the 197 6  CFS-Somoza ser ies . 

The three pane ls of F igure 4 plot the major infant 
mor t a l i ty est imates ( lqo) presented so far . The 
i nd irect est imates shown were all der ived v ia the •North•  
model . The two sets of est imates represented by hor izon­
tal l ines spanning per iods of several years are those 
der i ved d irectly from the 19 6 9  NBS data . The solid line 
in all three panels shows the t rend der ived from the 
CFS- Somoza ser ies . 

On t he whole , the CFS-Somoza ser ies seems a fairly 
good smoothed version of all the other est imates . I t  i s  
wor th not ing , however , that from 1960 onward , the 
CFS- Somoza ser ies fall s cons istently below the estimate s 
obta i ned s imply from vital reg istrat ion data . Since the 
reg istration data on infant mortality also exceed most of 
the other est imates d isplayed for the pe r iod 1960-66 , i t  
is poss ible that they overest imate mor tality .  For 
example , the est imates obtained from regi strat ion data in 
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TABLE 2 6  Infant Mortal i ty Es t imates Der i ved f rom Vi tal 
Reg i strat ion Dat a :  Colombia 

Both Sexes Male Female 
Bi r th Cohort 1qo lqO lQO 

19 51 . 120  . 12 8  . 1 11 
195 2  . 111 . 1 17 . 104 
19 53  . 1 1 1  . 1 19 . 10 3  
19 5 4  . 103  . 1 10 . 09 5  
19 55 . 1 0 4  . 1 11  . 0 9 7  
19 5 6  . 10 4  . 1 11  . 096 
19 57 . 100 . 1 0 8  . 0 93 
19 5 8  . 100 . 107 • 092  
19 59 . 0 9 7  . 10 4  . 0 89 
19 60 . 100 . 10 7  • 0 9 2  
19 61 • 0 90 . 09 6  . 0 8 3  
196 2  • 090 . 0 9 7  • 0 8 2  
19 6 3  . 0 8 8  . 0 9 5  . 0 81 
19 6 4 . 0 8 3  • 090 . 0 7 6  
19 6 5  . 0 8 4  . 0 91 . 0 76 
196 6  . 08 0  • 087 • 073 
19 67  . 0 78  . 0 8 5  . 0 71 
19 6 8  . 0 7 5  . 0 8 2  . 067  

19 73  . 1 11 . 1 20 . 10 2 
1974  . 10 0  . 10 8  . 091 

19 738 . 0 9 4  . 101 . 0 86 
19 748 . 0 8 7 . 0 9 4  . 0 79 

aoe nominator s of the se r a tes have been adj usted for 
late reg i strat ion of b i rths , i . e . , they i ncorporate 
the births occur ri ng in those years but reg i stered i n  
subsequent ones (up to 197 5 ) .  

1973  and 1974 are clearly too h igh ( see Panel  1 of F igure 
4 ) • 

E s t imates der ived f rom the fer t i l i ty h i story data of 
the 19 6 9  Ru ral NFS are relat ively low .  Those der ived 
f rom the pr inted tabulat ions and referr ing to the 1960-70 
decade fall be low all othe r est imates for the same 
per iod , and Bayona ' s  est imate s ,  although apparently more 
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TABLE 27 Est imates of Ch i ldhood Mortality by Time Pe r iod , 
Ind ividual I nterviews f rom the 19 76 CFS : Colombia 

Pe r iod 1� 2q0 

1956-60 . 0 99 3 . 12 7 3  
19 6 1-65 . 0782  . 1006  
19 6 6-70 . 0679  . 0 8 5 1  
19 7 1-75 . 0662 . 0 8 3 7  

Source : somoza ( 1980 : 27 ) .  

cons istent with the rest , are not sat isfactory measure s 
of infant mor tality for the rural areas of the country . 

Est imates yie lded by ind irect methods appl ied to 19 69  
NFS data are  a bit higher than the CFS-Somoza ser ies for 
19 65 , but they are lower than the latter for 1963 and 
1967 . There is remar kable ag reement between the CFS­
Somoza ser ies and the 1968 and 1970 estimates der ived 
from age g roups 2 5-29 and 30-34  of the 1973 census , but 
the census est imates based on older age groups ( refe r r ing 
to 19 6 6  and ear l ie r )  fall consistently below the CFS 
ser ies .  I n  fac t ,  a t  the se ages , the census estimates 
approx imate fairly well the ones f rom the 1969 Rural NHS ,  
whose quality i s  dubiou s .  

O f  spec ial impor tance is the compar ison o f  the CFS­
Somoz a  ser ies with indirec t  est imates based on the same 
data ( see the CPS-Ind ividual plots in Panel 2 of F igure 
4 ) . S ince the data base i s  ident ical in both cases , one 
would expect a fairly good a�reement between the two 
type s of estimates obta ined , wh ich is in fac t  the 
case . D i fferences , however , are evident , and a lthough 
some can be explained by the age-of-mother effec t  ( fo r  
example , on the 1 9 7 4  est imates ) ,  d i fferences observed 
betwee n  the estimates referr ing to the 1965-70 per iod 
sugges t  that the CFS-Somoza ser ies is  too low ( see Panel 
2 of F igure 4 ) . The age- select ive truncation affecting 
th is se r ies is probably one cause of this outcome , but 
select ive omission of dead ch ildren may also be 
respons ible . 

Pane l 2 shows c learly that the 1976 CFS est imates 
der ived from data class if ied by nonstandard age g roup s 
emphas i ze d iscrepancies , wh ile those der ived f rom the 
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TABLE 2 8  19 76 CFS-Somoza Ser i e s :  Ch i ld Mortal ity 
Est imates for S i ngle Years  De r ived by I nte rpo lat i ng 
Be tween the Es timates Obt a i ned Di rec tly f rom CFS 
Fe r t i l i ty Hi stor ies : Colombia 

Ye ar 

19 5 5  
19 5 6  
19 57 
19 5 8  
19 59 

1960 
19 6 1  
19 6 2  
19 63 
19 6 4  

1 9 6 5  
196 6  
19 67  
1968  
1969  

1970 
19 71  
197 2  
19 7 3  
197 4  

197 5 
1976  
1977  
19 7 8  

1 �  

. 1 170 

. 11 17 

. 10 6 6  

. 10 17 

. 0 970 

. 09 2 5  

. 0 88 2  

. 08 4 1  

. 0 80 1 

. 07 7 1  

. 0 750  

. 07 3 0  

. 0 70 9 

. 06 89 

. 0 6 7 7  

. 06 7 4  

. 0 6 7 1  

. 06 6 7  

. 0 6 6 4  

. 06 6 0  

. 0 6 5 7  

. 06 5 4  

. 0 650  

. 0 6 4 7  

. 14 9 2  

. 14 2 8  

. 13 6 4  

. 13 0 3  

. 12 4 4  

. 1 187 

. 1 133 

. 1080  

. 10 30 

. 0 989  

. 0 9 5 7  

. 09 2 6  

. 0 8 9 5  

. 08 6 6  

. 0 8 50 

. 0 8 4 7  

. 0 84 4  
• 0 8 4 1  
. 0 8 3 8  
. 08 3 6  

. 0 8 3 3  

. 08 3 0  

. 0 827  

. 0 8 2 5  

. 16 0 7  

. 15 3 6  

. 14 6 8  

. 14 0 3  

. 13 3 9  

. 1279  

. 1221  

. 1 1 6 5  

. 1 1 1 1  

. 10 6 6  

. 10 30 

. 09 9 4  

. 0 9 60 

. 09 2 7  

. 0 90 9 

. 09 0 7  

. 0 90 4 

. 09 0 2  

. 0 89 9  

. 0897  

. 0 894  

. 0 892 

. 0 889 

. 0887  

. 18 50 

. 1777  
. 16 9 4  
. 16 19 
. 15 4 8  

. 1479  

. 14 12 

. 13 4 8  

. 12 8 7  

. 12 3 4  

. 1 188 

. 1 144 

. 11 0 2  

. 10 6 1  

. 10 4 0  

. 10 3 8  

. 10 3 6  

. 10 3 4  

. 10 3 2  

. 10 3 0  

. 10 2 9  
. 10 2 7  
. 10 2 5  
. 10 2 3  

. 19 90 

. 1905  

. 1824  

. 17 4 4  

. 1668  

. 15 9 4  

. 15 2 3  

. 14 5 5  

. 1389  

. 13 3 1  

. 1280 

. 12 3 1  
. 1184 
. 1 138 
. 1 115 

. 1113 

. 1 1 12 

. 11 1 1  

. 1 109 

. 1 108 

. 1 106 

. 1 10 5  
. 1 104 
. 1 102  

1978 NHS data and clas s i f ied in nonstandard form are less 
d i screpant than the s tandard ones . However , relat ive to 
t he extrapolated 1976  CFS-Somoza ser ies , even the non­
standard 197 8  NHS est imates are somewhat low . 

Essent ially the same conc lus ions would have been 
reached if some othe r ind icator of child mor tal ity had 
been used . I nfant mor tal i ty was chosen because it i s  
read i ly ava i lable from some data sources ( v i tal reg i s tra­
t ion and the 1969 Rural NFS ) wh i le other parameters are 
not , and thus i t  permits the largest number of 
compar isons . 
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FIGURE 4 Compar ison of I nfant Mortality Est imates Based 
on Nor th Model : Colombia 
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6 0  

2 . 2 . 4 . 1  Reassessment of Appropriate Model s for Chi l d  
Mortal i t y 

To explore the e ffect that the cho ice of mor tal i ty model 
ha s on the ind irect est imates obta ined , 2q0 value s 
der ived v i a  the "Nor th " and "We s t "  mode l have been plotted 
in F igure 5 along with the d i rect est imates of the CFS­
Somoza ser ies . I t  is c lear f rom the f igure that the use 
of the "West"  model y i e lds overest imates of mor tal i ty , 
s i nce even the ind irec t  1 9 7 6  CFS est imates derived from 
i nd ividual interv iews (Pane l 2 )  fall consistently above 
the CFS-Somoza est imates , wh ich we re der ived from the 
s ame data . Therefore , "West " by i tself i s  not an appro­
pr iate mor tal ity model for Colombia  du r ing the 1962- 7 8 
per iod . This  conclus ion would hold even if  anothe r ch ild 
mor tal ity parameter had been u sed . 

However , in the ear l ier d i scuss ion of appropr iate 
models for Colomb ian mor tal ity , "We st " eme rged a s  a 
f a i r ly good representat ion for the 194 1- 5 9  cohor t  and a 
reasonable one for the 19 6 0 - 6 7  cohor t .  Fur the rmore , 
accord ing to Table 16 , for all cohorts the r a t io of 1 ( 10 )  
i n  the " North"  mode l  t o  the observed 1 ( 10 )  i s  less tha n 
one , wh i le the r a t io of "We s t "  to the observed is  g reater 
than one . In add i t ion ,  the dev iat ions of the se rat ios 
f rom unity are fa i r ly s im i lar in  mag n i tude , imply ing that 
the average of the "Nor th " lN ( lO )  and the "We s t "  
lw ( lO ) i s  a better approx imat ion t o  the obse rve d 
10 ( 10 ) than e i ther of them i s  separately .  Note tha t i n 
der iving 1qo or 2 � est imates via  ind i rec t 
me thods one i s  translat ing not only the e s t imated 1 ( 10 )  
value i nto equivalent 1qo and 2q 0 est imates , bu t 
also the 1 ( 15 )  and 1 ( 2 0 )  va lues , and no informat ion i s  
ava i lable about the r e lat ionsh ip be tween l qo ,  say , 
and 1 ( 15 )  or 1 ( 20 ) . Never the less , it  seems reasonable to 
t r anslate any 1 ( x )  est imate for x > 10 into a 1 qo 
or 2q0 value by tak ing an ave rage of the " Nor th" an d 
" We s t" e s t imates when deal ing w i th dates pr ior to 19 6 7 . 
The result ing " revi sed " lqO and 2qO est imates are 
shown i n  Table 2 9  and the lqO est imate s  are plotted 
i n  the panels of F igure 6 . These est imates suggest tha t 
t he 1976  CFS-Somoza ser ies underest imates mor tal i ty 
dur ing the 19 62-70  pe r iod ( see Pane l 2 ) , that the NH S 
e st imates refer r ing to per iods close to 19 7 8  are somewhat 
low ( see Pane l 3 ) , and tha t the 1973  censu s estimate s 
s t i l l  underest imate mor tal i ty , although to a lesser 
extent than before (Pane l 1 ) . 
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FIGURE 5 Compar i son of CFS 2qO D irect Estimates with 
I nd i rec t Ones Based on Nor th and West Mortality Models : 
Coloabia 
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TABLE 2 9  

6 2 

Revi sed lqO and 2q0 Es t imates 
( Averag ing North and we st Models for Dates 
to 196 7) :  Colombi a 

Age Re ference 
Group Da te lQO 

A.  1973  Census 

20-2 4 1 9 71 . 7  . 0 6 9 8  
2 5-29 19 70 . 0 • 06 7 5  
30-3 4  1 9 6 7 . 9 . 0 6 9 8  
3 5- 3 9 196 5 . 4 • 0779  
4 0-4 4 1 9 6 2 . 9 . 0 8 31 
4 5-4 9 195 9 . 9 • 0859 

B .  19 76 CFS - Ind ivid ual 

2 0- 2 4  1 9 7 4 . 3  • 0 7 2 3  
2 5-2 9 1 9 72 . 5 . 0 6 6 5  
3 0 - 3 4  197 0 . 4  • 06 4 7  
3 5-3 9 1 9 6 8 . 1 . 07 50 
4 0 - 4 4  196 5 . 3 . 0 8 3 4  
4 5-4 9 1962. 4 . 0 88 7  

c .  19 76 CFS - li:>usehold 

20- 2 4  197 4 . 3 . 0 7 31 
2 5-2 9 197 2 . 5 • 0 6 7 6  
30-3 4 1 9 70 . 4  . 0 66 7  
3 5-3 9 196 8 . 0 • 0755  
40-4 4 1 9 6 5 . 2 . 0 8 6 2  
4 5-4 9 196 2 . 2  • 0876 

D .  19 78  NHS 

20-24 1976. 4 . 0 661 
2 5-29 197 4 . 6  • 056 7  
30-3 4 19 72. 5 . 0 626  
3 5-3 9 197 0 . 0  • 07 21 
40-4 4  1 9 6 7 . 1 . 0 879 
4 5-4 9 196 4 . 2  • 08 6 4  

Prior 

2QO 

• 0 8 50 
• 0819  
. 0 850 
• 0 9 4 5  
. 1 014 
. 10 51 

• 0 88 3  
. 0 80 5  
• 0782  
. 0919 
. 10 18 
. 10 89 

. 0 8 9 3  

. 08 21 

. 0 80 8 

. 0926 

. 10 56 

. 1074 

. 0 80 0  

. 0676  

. 0 7 54 

. 0881  

. 10 78 

. 1058  
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On the bas i s  of these compar isons ,  the following 
conclus ions can be drawn : 

1 .  Es timates der ived from the 1969  NFS are not rel iable 
and tend to be too low . 
2 .  The 1 9 7 3  census seems to have suffered from general­
ized omiss ion of ch i ldren dead . Therefore , ch ild mor ­
tal i ty est imates der ived f rom this source by us ing the 
best-fitting mor tality model •North • are also too low . 
Some of these deficiencies are masked when the generally 
inappropr iate •west • model i s  used . (Because of th is 
mask ing , in the absence of any other information , 
Palloni ' s  estimates are acceptable ) . 
3 .  The CPS-Somoza estimates for 1 9 6 2-70 are too low . 
4 .  When der ived from nonstandard age groups , the ind i rec t 
child mortal ity estimates obta ined from CFS data reveal 
strong age-related biases . Only the est imate assoc iated 
w ith age g roup 2 8-32 seems acceptable . 
s .  Other ind irect estimates der ived from the CFS data 
class i f ied according to the usual f ive-year age groups 
seem adequate .  Those assoc iated with ages rang ing from 
2 5-29 through 4 5-49 ( r efer r ing to the 1962-72 per iod ) are 
fairly s imilar to the ones assoc iated with age groups 
30-34 through 4 5-49 ( r eferr ing to approximately the same 
per iod )  of the 1978  NBS ,  although the latter tend to be 
slightly h igher . However , i t  is poss ible that , espec ially 
at older ages , both sets of estimates may be affected by 
omission of dead children . 
6 .  Th e  1978  NHS est imates associated with younger age 
groups ( 20-24 and 25-29 )  and referr ing to the per iod 
1974-7 7 d isplay an unacceptable trend . Er rors in age 
report ing may be par tly the cause , s ince the use of 
nonstandard age groups smoothes the estimates cons ider­
ably . We bel ieve the CPS-Somoza ser ies for 197 2-7 6 
r epresents a reasonable , smooth approx imation of the 
estimates ava ilable for th is  per iod . 
7. In g eneral , estimates der ived directly from vital 
reg istration data tend to be higher than those obtained 
from other sources . For per iods s ince 1972  i t  is clear 
that def icienc ies in birth reg istration have led to over ­
estimates of child mor tal ity .  Dur ing ear l ier per iods , a 
similar type of problem may have been operating , but 
unfor tunately the over lap between reliable indirect 
estimates and those der ived from vital reg istration is  
too small to lead to any f i rm conclusions at this stage . 
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FIGURE 6 Compar ison of Infant Mortality Est imates 
(l qo ) Us ing Combinat ion o f  Nor th and Nor th/West 

Models for Indirect Est imates : Colombia 
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FIGURE 6 (continued ) 
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2 . 2 . 5  A Revised Set of Ch ild Mor tal ity Es timates 

Table 30 shows the set of key estimates of child mortal ity 
dur ing the 1 958-74 per iod selected on the bas is of the 
conclus ions reached above . For years pr ior to 1960 , the 
best estimates are those obta ined d irectly f rom the CPS 
fer t i l ity histor ies ( see Table 27 ) . Because these esti ­
mates refer spec i f ically to the per iod 1956-6 0 ,  i ts mid­
point , 1958 . 5 ,  was used as the ir  reference date . For 
year s s ince 1970 , the d irect CPS estimates were also 
judged to be adequate . Therefore , those corresponding to 
the per iod 1 971-75 in Table 27 were adopted , and the 
reference date 1973 . 5  was ass igned to them . 

For 1960-69 ,  the best estimates appeared to be the 
ind i r ec t  estimates der ived either from the CFS household 
data or from the 1978 NHS ( see Table 2 9 ) . The estimates 
produced by these sources do not , however , coinc ide . 
Fu r thermore , at  older ages of mother ( 45-49 , and even 
40-44 for the CPS ) , the estimates seem to be affected by 
selective omiss ion of dead children . S ince it is not 
poss ible to establ ish with certa inty which of the rema in­
ing estimates for the 1960-69 per iod are the most rel i­
able , it was dec ided to average them . Because each 
e s t imate refers to a different t ime point , those der ived 
from the CPS were used to obta in , by l inear interpola-
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TABLE 30 Ke y Ch i ld Mortality Est imate s ,  19 58-7 4 :  
Colombi a  

Sou rc e8 

CFS Ind ividual 
CFS Household 
NHS S tand a rd 
CFS Hou sehold 
CFS I n d ividual 

Mean Est imate ( f rom CFS 
Household and NHS 
I nd i re c t  Es t ima tes) 

I nte rpola ted Estimate 
I n terpolated Es t imate 

Time 
Re ferenc e  

1 9 5 8 . 5  
1 9 6 5 . 2  
1 9 6 7 . 1 
19 6 8 . 0  
1 9 7 3 . 5  

1 9 6 7 . 1 

19 6 3 . 5  
1 9 6 8 . 5  

Est imate 

lqO 

. 0 9 9 3  

. 0 8 6 2  

. 0 8 7 9  

. 0 7 5 5  

. 0 6 6 2  

. 0 8 3 4  

. 0 9 0 1  

. 0 7 9 6  

asee tex t f o r  expl ana t i on of me an and interpolated 
e s t imate s .  

2q0 

. 12 7 3 

. 10 5 6  

. 10 7 8  

. 0 9 2 6  

. 0 8 3 7  

. 10 2 3  

. 1 128 

. 0 9 8 2  

t ion , one refe r r ing to the same t ime as that obta i ned 
f rom the NHS ( 19 67 . 1 ) . Then , the i nterpolated CFS value 
and the observed one from NHS were averaged . The resul t 
i s  shown i n  Table 3 0  as the • mean est imate• for 1967 . 1 .  
F i nally , l inear inte rpolat ion was used to estimate lqO 
and 2qo value s for 1963 . 5  and 19 6 8 . 5  on the bas i s  o f  
t he mean est imate for 1 9 6 7 . 1  and the CFS d i rec t est imates 
for 1958 . 5  and 1973 . 5 ,  respect ive ly . The result ing qu i n­
quenn ial ser ies of est ima tes ( 1958 . 5 ,  1963 . 5 ,  1968 . 5 ,  and 
1973 . 5 ) wa s used to der ive a yearly ser ies of ch i ld mor ­
t al i ty e s t imates for the 1955-73  per iod . Th is was accom­
pli shed by interpolat i ng l i nearly within the log i t  system 
having as s tandard the mor tal i ty exper ience of the 1968-76 
cohor t as recorded by the 1976 CFS ( see Table 13 ) . Fo r  
1 9 74-7 8 , the year ly e s t imates we re taken from the CFS­
Somoza ser ies . Th i s  revi sed set of child mor tal ity 
e s t imates is  d isplayed i n  Table 3 1 .  

Pane l  3 o f  F igure 6 shows plots o f  the revised lqO 
e s t imate s  from Table 3 1 .  Re lat ive to these revised 
e s t ima tes , the or ig inal 1976  CFS-Somoza ser ies appear s  to 
sl ightly overestimate mor tal i ty for yea r s  pr ior to 19 5 8 
a nd unde rest imate i t ,  a t  t imes substant ially , for the 
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TABLE 31  Ch i ld Mortality Est imates for Both Sexe s,  
1955-7 8 :  Colombia 

X� 

Year: 1� 2q0 3q0 5qo 10q0 

19 55 . 1062 . 13 84 . 1497 . 1743 . 1885 
1956 . 1042 . 13 5 1  . 1460 . 1696 . 18 3 3  
19 57 . 10 2 2  . 13 20 . 14 2 4  . 16 50 . 17 81 
1958 . 1003 . 1288 . 1388 . 1605 . 17 3 1  
19 59 . 0 98 4  . 12 58 . 13 5 3  . 1561 . 1681 

1960 . 0965 . 1228 . 1320 . 15 19 . 1633 
19 61 . 0 946 . 1199 . 1286 . 14 7 7  . 1586 
196 2 . 0928 . 1170 . 1254 . 1436 . 1540 
19 63 . 0 910 . 114 2 . 12 2 2  . 1396 . 14 9 5  
196 4 . 0890 . 1113 . 1 189 . 1356 . 14 5 1  

19 65 . 0 868 . 10 8 2  . 1156 . 13 16 . 1407 
196 6  . 0847 . 1053 . 1 124 . 1277 . 1364 
19 67 . 0 826 . 10 2 4  . 10 9 2  . 12 3 9  . 13 2 3  
196 8  . 0806 . 0996 . 10 6 1  . 120 2 . 1282 
19 69 . 0 782 . 0 967 . 1030 . 1167 . 1246 

1970 . 07 5 3  . 0936 . 0999 . 1136 . 12 14 
19 71 . 0 726 . 0 90 7 . 0 969 . 110 5 . 1183 
197 2 . 0700 . 0878 . 0940 . 1075 . 1 153 
19 73 . 0 674 . 0 851 . 0 912 . 1046 . 112 3 
197 4  . 0660 . 0836 . 0 897 . 1030 . 1 10 8 

19 75 . 0 657 . 0 833 . 0 894 . 1029 . 1106 
1976 . 0654 . 0830 . 0 892 . 1027 . 1105 
19 77 . 0 650 . 0 827 . 0 889 . 10 2 5  . 1 10 4 
197 8  . 0647 . 0825 . 0 887 . 1023 . 110 2 

19 58- 7 3  per iod . The apparent overest imat ion of the 
CFS-Somoza ser ies at ear l ier per iods is due ent irely to 
the interpolat ion procedure used in der iving it and to 
the fact that the CFS fer t i l ity histor ies underest imate 
mor tal i ty for the 19 61- 6 5  per iod . Th is underest imation 
i s probably due to a combinat ion of the truncat ion effect 
and true omiss ions of repor ted chi ldren dead . Not ice 
that p r ior to 19 58 the revised set of infant mortality 
est imates matches closely those der ived from vital 
reg i s tration , suggesting that these new estimates may 
st ill be flawed . 
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I n  the sect ions that fol low , the s e t  of est imates i n  
Table 3 1  are subj ec ted to fur the r sc rut iny . To fac i l i­
tate compa r i sons , e s t imate s of ch i ld mor tal i ty by sex a r e  
needed . Mor tal i ty d i f ferentials by sex , est imated o n  the 
bas i s  of the CFS fe r t i l i ty h i s tory data ( Somoza , 1980 : 3 0 ) 
a nd assuming a sex r a t io a t  b i r th of 1 . 0 5 , are  used to 
der ive the sex- spec i f ic est imates presented in Table 3 2 . 
S ince these mor tal i ty d i fferentials may not have held for 
the ent ire per iod under con s idera t ion ,  the ser ies pre­
s ented i n  Table 3 2  should be considered at most a plaus­
i ble approx imat ion of t r ue trends . 

To conclude , we note that even accord i ng to these 
prel iminary est imates , infant mor tal i ty in  Colombi a 
dec l i ned by abou t 4 0  percent dur ing the 19 5 5- 7 8  per iod . 
Somewhat greater dec l i nes are obse rved i n  othe r ch i ld 
mortal i ty parameters dur ing the same per iod 1 for example , 
i n  1 9 7 8 , sqo wa s down to 5 9  percent of i t s  195 5 
leve l .  Al though s t i ll far  above the mor tal i ty rates of 
more deve loped countr ies , the est imated rates imply tha t 
Colombia ' s  success in reduc i ng child mor tal i ty has been 
far  f rom neg l ig i ble . 

2 . 3  ADULT MORTALITY 

The major sources of data relevant to est ima t i ng adult  
mor ta l i ty are the censuses , the death reg i s trat ion 
system , and nat ional household surveys such as the 1 9 7 8  
NHS . 

There are two maj or types of techniques des igned to 
e s t imate mor tal i ty on the bas i s  of census counts and 
census age d istr i but ions . One type uses data f rom two 
censuses to trace the expe r i ence of cohorts dur ing the 
i ntercensal per iods , wh ich i s  appropr iate whenever the 
popu lat ion under study can be assumed to be c losed , tha t 
i s ,  not subj ect to migration . The other type of tech­
n ique ma kes use of the age d i s t r ibut ion obse rved at one 
point in t ime and requ i res that the populat ion under 
study be s table or quas i-stable , that is , subj ec t to 
c onstant or near-constant fer t i l i ty and mor tal i ty .  

I f  a death reg istrat ion system has been operat iona l 
f or a complete i ntercensal pe r iod ,  the f i r s t  type of 
technique can be enhanced by incorpora t i ng reg istratio n  
data o n  the numbe r o f  deaths occ u r r i ng to each cohor t .  
The resul t i ng mod i f ied me thod provides estimate s of 
r elat ive census completeness of enumerat ion and relat ive 
completene ss of death reg istrat ion (Preston and H il l ,  
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TABLE 3 2  Ch i ld Mortality Es t imates by Sex , 1955-7 8 :  Colombia 

xqo 

Year 1q0 2q0 3q0 5qo 1oqo Year 1<10 2q0 3q0 5qo 10q0 

Peu1ea !!!!!! 
1955 . 0974 . 1336 . 1445 . 1683 . 1821 1955 . 1146 . 1429 . 1546 . 1800 . 1947 
1956 . 0956 . 13 0 5  . 14 0 9  . 1638 . 1770 1956 . 1124 . 1396 . 1507 . 1752 . 1893 
1957 . 0938 . 1274 . 1375 . 1594 . 1720 1957 . 1103 . 1363 . 1470 . 1704 . 1839 
1958 . 0 9 20 . 12 4 4  . 1340 . 15 50 . 1671 1958 . 10 82 . 1331 . 1434 . 1658 . 1787 
1959 . 0902 . 1215 . 1307 . 1508 . 1624 1959 . 1061 . 1299 . 1398 . 1613 . 1737 

1960 . 0 885 . 1186 . 1274  . 1466 . 1577 1960 . 10 41 . 1268 . 1363 . 1568 . 1687 
1961 . 0 868 . 1157 . 1242 . 1426 . 1532 1961 . 1021 . 1238 . 1328 . 1525 . 1638 
1962 . 0 8 51 . 1130 . 1211 . 13 86 . 1487 1962 . 1001 . 1208 . 1295 . 1483 . 1591 0\ 
196 3 . 0 835 . 1 103 . 1180 . 1348 . 1444 1963 . 0982 . 1179 . 1262 . 1441 . 1544 

\Q 

1964 . 0 816 . 1074 . 1149 . 1309 . 1401 1964 . 0 960 . 1149 . 1228 . 1400 . 1498 

1965 . 0 796 . 1045 . 1116 . 1270 . 1359 1965 . 0 937 . 1118 . 1194 . 1359 . 1453 
1966 . 0 777 . 1017 . 10 8 5  . 1233 . 1318 1966 . 0914 . 10 87 . 1160 . 1318 . 1409 
1967 . 0758 . 0989 . 10 5 4  . 1196 . 1278 1967 . 0892 . 1057 . 1128 . 1279 . 1366 
1968 . 0 739 . 0 962 . 10 2 5  . 1160 . 1238 1968 . 0 870 . 1028 . 1096 . 12 4 1  . 1324 
1969 . 0 717 . 0933 . 0995 . 1127 . 1203 1969 . 0843 . 0998 . 1064 . 1206 . 1287 

1970 . 0 691 . 090 4 . 0965 . 1097 . 1173 1970 . 0813 . 0967 . 10 32 . 1173 . 1254 
1971 . 0666 . 0876 . 0936 . 1067 . 1143 1971 . 0784 . 0937 . 1001 . 1141 . 1222 
197 2 . 0 642 . 0 848 .0908 . 1038 . 1113 1972 . 0755 . 0 90 7  . 0971 . 1110 . 1191 
1973 . 0619 . 0821 . 0881 . 10 10 . 1085 1973 . 0728 . 0879 . 0942 . 1080 . 1160 
1974 . 0606 . 0 80 7  . 0866 . 099 5 . 1070 1974 . 0712 . 0863 . 0926 . 10 6 4  . 1144 

197 5 . 0603 . 0804 . 0864 . 0 993 . 1068 1975 . 0709 . 0 860 . 0924 . 1062 . 1143 
1976 . 0600 . 080 2 . 0861 . 0 991 . 1067 1976 . 0705 . 0 8 57 . 0921 . 1060 . 1141 
1917 . 0 597 . 0799 . 0859 . 0990 . 1066 1977 . 0702 . 0854 . 0 918 . 10 59 . 1140 
1978 . 0 594 . 0 796 . 0 856 . 0988 . 1064 1978 . 0698 . 0852 . 0916 . 1057 . 1138 
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198 0 ) . The completeness o f  death reg ist rat ion can also 
be e s t imated f rom informa t ion on the number of deaths 
reg i s tered or repor ted dur ing a g iven year , c las s i f ied by 
age of the deceased ( Brass , 1 9 7 5 : Preston e t  al . , 198 0 ) . 

F i nally , estimates of mor tal i ty can be der ived from 
i nformat ion on the orphanhood status of a populat ion or 
the w idowhood s tatus of the ever-mar r ied populat ion . 
Da ta on these topics we re gathered by the 1978  NHS . New 
ver s ions of the methods f i r s t  proposed by Brass and H i l l  
( H i ll e t .  al . , 1982 ) a r e  used i n  this repor t .  

S i nce the leve l s  of adu l t  mor ta l i ty i n  Colombia  have 
a lready been est imated by several author s ,  most  notably 
Lope z ( 19 6 8 ) and Ar r iaga ( 19 6 8 ) , th i s  sec t ion reviews 
the i r  methods and results and evaluates them i n  l ight of 
recent methodolog ical deve lopments . 

2 . 3 . 1 E x i s t ing E s t ima tes 

2 . 3 . 1 . 1  Estima tes by Lopez 

Lopez ( 19 6 8 )  has prov ided the mos t thorough analysis  of 
the development of the Colombian popu lat ion from the 
point of v iew of s table and quas i- s table theory . H i s  
examination o f  the age d istr i but ion of the Colombia n 
populat ion as recorded by the 1 9 3 8 , 19 5 1 ,  and 1964  
censuse s led h im to  conc lude tha t the populat ion rema ined 
s table unt i l  approx imately 1950 . He attr ibuted the 
observed rej uvenat ion of the popu lat ion between 19 5 1  and 
1964  to the occur rence of a mor tal i ty decl ine that made 
the qua s i-stable mode l  appropr i ate for the popu lat ion i n 
1 964 . The change in average annual i ntercensa l g rowth 
rates , from 2 . 2 0 percent ( . 0 2 2 0 ) dur ing 1938-51  to 3 . 1 5 
percent dur ing 1 9 5 1- 6 4  accord i ng to raw f igures , suppor ted 
th i s  conclus ion . However ,  Lope z pointed out tha t the 
1 9 5 1  raw census count was known to be def ic ient and that 
several other estimate s of the 1 9 5 1  populat ion had bee n 
proposed . These est ima tes r anged f rom a min imum of 11 . 9 
mill ion to a maximum of 12 . 3  mill ion and impl ied qui te 
d i f ferent rates of change i n  the g rowth rate of the 
populat ion be tween the two per iods .  By explor i ng th e 
e f fects that the d i fferent pa i r s  of intercensal g rowth 
rates (determined essentially by d i f ferent estimates of 
the populat ion i n  1 9 5 1 )  would have on the s table and 
quas i-stable est imates obta ined by keep ing the ag e 
d i s t r ibut ions f ixed ( as observed ) , Lopez selected the 
mos t plausible comb i na t ion among the set : a growth rate 

Copyr ight  © Nat iona l  Academy of  Sc iences.  A l l  r ights  reserved.

Levels  and Recent  Trends in  Fer t i l i ty  and Mor ta l i ty  in  Colombia
ht tp : / /www.nap.edu/cata log.php?record_ id=19579

http://www.nap.edu/catalog.php?record_id=19579


7 1  

of . 0 24 for 1938-51 and o f  . 0 29 for 19 51-6 4 .  Thes e  
g rowth rates a r e  those impl ied by accepting tha t the 
total populat ion in 19 5 1  was 11 , 8 6 2 , 0 0 0  and that the mal e  
populat ion between the ages o f  2 0  and 50 i n  19 6 4  was 
underenumerated by 86 , 0 00 . The f i nal growth rate 
e stimates for each sex are d i splayed in Table 3 3 . 

Us ing these growth rates , the observed ag e distr ibu­
t ions of the populat ion ( sl ightly mod i f ied in  the case of 
males in 1964 ) , and stable or quas i-stable models where 
appropr iate ,  Lopez der ived est imates of the b i r th rate ,  
death rate , expectat ion o f  l i fe a t  birth , and expectation 
of l i fe at age 5 accord ing to the • South• and •west• 
mortal i ty patterns from the Coale-Demeny reg ional mode l 
l ife tables ( see glossary ) . Est imates of the bi r th rate ,  
death rate , and e o  are substantially affec ted by the 
choice of reg ional family .  For example , the birth rate 
calculated us ing the • south • model i s  at least 7 percent 
g reater than that der ived f rom the •west• model . Esti­
mates of  e s , on the other hand , are very s imilar in 
both models . S i nce the evidence presented on ch i ld 
mortality est imates suggests that •west• . i s an adequate 
model for  the 1950-59 per iod ,  the est imates presented in 
Table 3 3  are those der ived using the •west• model . 

By compar ing the average birth and death rates observed 
dur ing the intercensal per iods with the ir estimated 
values , Lopez produced est imates of the completeness of 
birth and death reg istration . These est imates , d isplayed 
in Table 3 4 ,  were based not on the •west• est imates 
displayed in Table 33 but on an average of the •west• and 
• South• est imates publ ished by Lope z .  Therefore ,  i f the 

TABLE 33 Demographic Pa rameter s for 19 38-6 4 ,  Est imated 
by Lope z Us ing the West Model :  Colombia 

1938-51 19 5 1-64 

Male Female Male Fe11ale 

West Mortal i ty Level 10 . 9  11 . 4  12 . 9  13 . 9  

Birth Rate . 0 457 . 0 425 . 0 470 . 0 4 4 3  
Death Rate . 0 2 14 . 0 186 . 0 175 . 0 142 
Growtb Rate . 0 24 3 . 0 239 . 0 295 . 0 30 1  
e0 (year s) 4 1 . 9  46 . 0  4 6 . 8  52 . 2  
e5 (years) 50 . 7  53 . 4  5 3 . 5  5 7 . 1 

Sourc e :  Lope z ( 1 9 6 8 : 6 4-6 5) . 
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TABLE 3 4  Percentage Completeness of B i rth and 
De ath Reg i strat ion , 19 3 8-6 4 , Est imated by Lope z  
Us i ng  Average Re sults from South and west Mode ls : 
Colombi a  

1938- 51 19 5 1- 6 4  

Deaths 6 8 . 3  6 7 . 2 

B i rths 7 1 . 2 8 1 . 4  

Source : Lope z ( 1 9 68 : 6 8 ) .  

"We s t "  pattern i s  indeed the closes t  representat ion o f  
the Colombian exper ience pr ior t o  1960 , Lopez ' s  e s t imates 
of completeness are probably somewhat low . 

I n  u s i ng s table models to analyze the 1938  and 1 9 5 1  
data , Lopez ' s  est imates ref lec t the assumpt ion that the 
age d istr ibut ion of the Colombian populat ion was  constant 
over that per iod . In fac t ,  the 1 9 3 8  and 19 5 1  age d istr i ­
bu t ions are s im i lar but not ident ical , and to avoid f avor­
ing one ove r the other , Lope z based h i s  est imate s on an  
a ver age of the two . Fur the rmore ,  i n  selec t i ng the  female 
stable populat ion that bes t  approx imated the observed ,  
Lopez u sed an average of the mor tal i ty levels impl ied by 
both the male and female age d i str ibut ions .  He fol lowe d 
t h i s  strategy because h i s  e s t imated growth rates by sex 
(Table 3 3 ) impl ied that the est imated mean mor tal i ty 
level for males was h igher than that for females .  Lope z 
argued that th i s  apparently h igher level of mor tal i ty wa s 
the result of the male populat ion under 50 be i ng 
unde r repor ted wh i le the female populat ion i n  the same ag e  
r ange was over repor ted . 

I n  est imating demog raph ic parameters for the 1 9 5 1- 6 4  
per iod ,  Lope z u sed the procedure desc r i bed i n  Manua l IV 
( Un i ted Nat ions , 196 7 ) . As i nd icated in  the manual , the 

ag e d i str ibut ion in 1964 , coupled w i th the est imated 
g rowth rate for the 1 9 5 1- 6 4  intercensal per iod and w i th 
an est imate of i t s  rate of change , can be used to est ima t e  
o ther demog raph ic parameter s .  Howeve r ,  the procedure 
descr ibed i n  the manual does not make clear whethe r th e 
e s t imated parame ters refer to the i ntercensa l per iod or 
to 1964 . Coale ( 19 7 1 )  and Mar i  Bha t ( 19 7 7 )  have po inted 
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out that the est imat ion of parameters refer r ing to 19 6 4 

i s possible and that those der ived as described in Manual 
IV do not str ic tly represent an intercensal average . 
Therefore , Lope z ' s  estimates are not str ictly cor rect 
from a methodolog ical point of view , nor should they be 
u sed to estimate the average completeness of birth and 
death reg istration dur ing 1951-64 . 

2 . 3.1.2 Arriaga ' s Est imates 

A r r iaga ( 1968 ) also est imated mor tal i ty us ing techniques 
based on stable population theory . However , his  method 
of l ife table construction , although based on relat ion­
ships that theoretically hold only in stable populat ions , 
i s appl ied to cases in wh ich only quas i-stab i l i ty can be 
assumed . Ar r iaga ' s  method use s the proport ion of the 
population between ages 10 and SO , its age d i str ibut ion , 
and model life tables to est imate a growth rate and a 
b i r th r ate . These est imated values are then used to 
smooth the observed age distr ibution and to est imate th e 
s table l (x )  function . When mor tal ity i s  assumed to be 
chang ing , the estimated growth and birth rates used mus t  
r efer to exactly the year for wh ich l i fe table est imates 
are des ired . 

For Colombi a ,  Ar r i aga obtained a pre l iminary growth 
rate est imate for 19 51 from observed intercensal g rowth , 
a ssuming that the decline in the growth rate had been 
l inear dur ing the per iod .  Then model l ife table s tha t 
produced values of the growth rate s imilar to the 
observed values we re selected . The f ina l growth rat e 
e st imates for males and females in 1951 were . 0 268 and 
. 02 76 , respect ively--h igher than those of Lopez . 

Table 3 5  shows the estimates of eo and es obta ined 
by Ar r iaga for 193 8  and 1951 . The ir average , taken a s  
r oughly equ ivalent to a n  intercensal value , is compared 
to s imilar est imates obta ined by Lopez . Th is  compar i son 
s uggests that the sex d i fferent ial in mor tal i ty impl ic i t  
i n  Lope z ' s  estimates i s  somewhat h igh . 

2 . 3 . 2  Revised Stable and Quas i-S table Estimates 

Because of the quest ions raised above about both the 
Lopez and Ar r iaga est imates , it i s  necessary to reexamine 
the development of the Colombian populat ion from 193 8  to 
1964 on the basis  of s table and quasi-stable theory . 
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TABLE 3 5  Compar i son of Es t imated Expec tat ions of Life : 
Colombia 

Ar r i ag a  Lope z 

1938 19 51 1 9 3 8- 5 1  1 9 3 8 - 5 1  

Males 
eo 3 6 . 0 4 7 . 9 4 2 . 0  4 1 . 9  
e5 4 5 . 4 5 4 . 1 4 9 . 8 50 . 7  

Females 
eo 3 7 . 2 50 . 4  4 3 . 8  4 6 . 0 
e 5  4 5 . 8 5 5 . 8  50 . 8  5 3 . 4 

Source : Ar r i aga ( 1 9 6 8 )  • 

Accord ing to the est imat ion procedures descr ibed i n  
Manual I V  ( United Nat ions , 1 9 6 7 ) , a model  stable popula­
t ion can be f i t ted to an observed populat ion that has 
been subj ect to constant fe r t i l i ty and mor tal ity during 
the past on the bas i s  of i t s  observed age d istr ibut ion 
a nd i ts rate of natural inc rease . The latter i s  usually 
est imated from census counts wh ich , unfor tunate ly , do not 
o f ten ach ieve the same deg ree of coverage at d i f ferent 
points in  t ime . As mentioned above , Lope z made a carefu l  
evaluat ion of the census counts s ince 1938 , selecting a 
se t whose impl ied g rowth rate s  were not incons istent w i t h 
o ther pieces of evidence . For reference , the set selected 
by Lope z and the raw census counts are shown in P a r t  A o f 
Table 3 6 .  The g rowth rates impl ied by d i fferent comb i na­
t ions of counts  are shown in Part  B of the table . Not ice , 
however ,  that these g rowth rates are not exact ly the same 
as those u sed by Lope z ( see Table 3 3 ) . For each sex , 
they are lower by 0 . 0 0 1 .  No reason could be found for 
this d i screpancy . (Here ina f ter , growth rates shown i n  
Table 3 6  a r e  refer red to as  " Lopez ' s  est imates" ) . 

Table 3 7  shows the resul ts  obta ined when the g rowt h 
r ates in Table 3 6  are used to f i t  a "West•  model stable 
popu lat ion to the averag e  male and female age d is t r i bu­
t ions observed d u r i ng the 1938-51  pe r iod .  Only the 
propor t ions under age x [C ( x ) ] for x rang ing from 10 t o  
4 0  we re u sed , fol lowing Lopez ' s  example . The results 
shown in Table 3 7  are  very s imilar to those obtained by 
Lope z ( Table 3 3 ) . 
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TABLE 36 Raw and Ad j usted Populat ion Count s for 1938,  
19 5 1 ,  and 196 4 ,  and Impl ied Growth Rate s :  Colombia 

Sex 
Cenaua Type of Male Female Total Ratio 
Da te Count Populat ion Populat ion Population (M/F )  

Pa r t  A I  Ce naus Counts for 1 9 3 8 ,  1951,  and 1964 

1 9 3 8 . 4 3  Raw 4 , 31 2 , 4 2 3  4 , 3 8 9 , 313 8 , 701 , 7 36 0 . 9 825 

1 9 51 . 35 Raw 5 , 5 7 9 , 2 59 5 , 6 4 9 , 250 1 1 , 2 2 8 , 509 0 . 987 6 
Lopes 5 , 8 9 4 , 0 31 5, 9 6 7 , 9 69 1 1 , 8 62, 000 0 . 9 8 76 

1964 . 5 4 Raw 8 , 6 14 , 652 8 , 8 6 9 , 856 1 7 , 4 8 4 , 508 0 . 9 712 
Lopes 8, 700 , 6 52 8 , 8 6 9 , 856 17 , 5 70 , 50 8  o .  9 80 9  

Pa r t  B a  Growth Rates Impl ied by D i f ferent Combinations o f  Census Counts 

19 3 8-51 

19 51-64 

. 01 9 9  
• 0242 

. 0 329 

. 029 5 

. 01 9 5  

. 0238 

. 0 34 2  

. 0300 

. 01 9 7  

. 0 240 

. 0 336 

. 0 298 

Two features of Table 37 are remar kable : f i rst , the 
l eve ls assoc iated with the d i f fe rent C ( x )  values for 
males are relat ively consi stent , wh ile those for female s 
d isplay a wider r ange of var iation and a fa i r ly cons istent 
dec l i ning trend with age : second , the mean mortal i ty leve l 
a s soc iated with male data i s  h igher than that for females . 
Although thi s  does not mean that est imated female mor tal­
i ty i s  h igher than that of males (compare the est imated 
dea th rates for each sex ) , it does imply that the esti­
mated male-female mor tal i ty d i fferent ial in Colombia i s  
smaller than that in the mode l l i fe tables . 

Apparently , i t  was th i s  outcome that led Lopez to 
suggest that the male and female age d istr ibutions wer e  
a ffected by oppos ite biases , with too few males tending 
to be repor ted in the 15-39 age range and too many female s 
appear ing in the same age r ange because of age-repor ting 
er ror s .  However ,  although these types of biases are 
common , they do not ent irely explain the observed d iffer­
ence i n  estimated mean levels . Th i s  is  because the est i­
mation method used i s  based on � the observed propor­
tions under age x , for x rang ing from 10 to 40 ,  and even 
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TABLE 3 7  Fi tting a S table Popu lat ion t o  the Co lombian 
Populat ion, 19 3 8 - 5 1 ,  Us i ng Lope z ' s Growth Rate s :  
Co lombia 

Pa rt A :  Ag e Di str i but ions and Mor t a l i ty Le ve l s  

Ma le Fema le 

West 

Ag e Mor t a l ity 
X C ( x )  Leve l C ( x )  

10  . 30 7 5  1 1 . 7 2  . 2 9 5 9  
1 5  . 4 3 2 2  1 1 . 0 7  . 4 1 3 5  
2 0  . 5 299 12 . 13 . 5 209  
2 5  . 6 2 4 8  1 1 . 4 3  . 6 16 9  
30  . 70 0 3 1 1 . 5 9  . 6 97 3  
3 5  • 7 6 16 1 2 . 13 . 7 57 4  
40  . 8 2 10 1 1 . 4 6  . 8 1 7 2  

Mean 1 1 . 6 5  

We st 

Mortal ity 
Leve l 

12 . 6 6  
12 . 60 
1 1 . 8 1  
10 . 79 
10 . 17 
10 . 6 9 

9 . 8 5  

1 1 . 2 2  

P a r t  B :  Se lected Paramete r s  by Sex Cor re spond i ng t o  the Mean 
Mo r t a l i ty Le ve l  

B i r t h  Rate 

Death Rate 

G r owth Rate 

Male 

. 0 44 1  

. 0 199  

. 0 2 4 2  

. 0 426  

. 0 18 8  

. 0 2 38 

when the propor t ion in some age g roup ( 15-39 , for 
example ) is  overstated , d i f ferent C ( x )  values may be 
overstated or understated depend ing on the extent and 
pattern of other age- report ing e r rors . For example , 
not ice that in the case of females ,  C ( lO ) and C ( l5 )  a r e  
u nderstated wh ile C ( 3 0 )  and C ( 4 0 )  a r e  probably over­
stated , but that it is d i f f icult to dec ide whether C ( 2 0 ) 
i s  over stated or understated . Hence , oppos ite biases are 
l i kely to cance l each othe r when the mean i s  calculated , 
and a bias in one age range ( 15-3 9 in this case ) need not 
necessa r i ly lead to the equ ivalent bias on the mean level . 

Although these observat ions cast doubts on Lope z ' s  
arguments , they do not expla in why the apparent d iscrep­
a ncy i n  mor tal i ty leve ls ar i ses  nor do they reconc i le 
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other inconsistenc ies in the est imates presented . Fo r 
e xample , note that the est imated male and female birth 
rates are very s imilar . Since the sex ratio at bi r th i s  
k nown to be f a i r ly constant and i ts value , accord ing to 
birth reg istration dur ing the 19 4 1-51 per iod ,  was 1 . 0 5 6 
( Lope z , 1968 ) , the observed sex ratio of the populat ion 
shou ld be 1 . 0 2 0 1  if the est imated birth rates were 
cor r ec t .  However , according to Table 3 6 , the mean 
population sex ratio dur ing 1938-5 1 amounted to only 
. 9 8 5 1 .  Although the d ifference between these two f igures 
is not large in absolute terms , its impl ications in terms 
of mor tal ity estimat ion are impor tant . For example , 
not ice that accord ing to the observed sex ratio at birth 
a nd the mean sex ratio of the populat ion j ust c i ted , the 
female birth rate cons istent with the est imated male 
b i r th rate would be . 04 1 1 J  hence , g iven that the growth 
r ate for females is . 0 2 3 8 , the estimated death rate would 
be . 0 173 , and these two values def ine a •west• female 
stable population with mortality level 12 . 08 .  In a 
s imilar way , to make the est imated female birth rate 
cons istent with the one for males , one would have to 
a ss ign to the male populat ion a mor tal ity level of 
10 . 90 .  The large d i fferences between these •cons istent • 
mortal ity levels ( 10 . 90 and 12 . 08 for males and females , 
respect ively ) and those derived d irectly f rom the data in 
Table 3 7  ( 11 . 6 5  and 11 . 22 )  are d i sturbing . 

The stable est imates suggested by Lopez are not the 
only ones lead ing to incons istenc ies . Table 3 8  shows his  
quas i-stable est imates for 1951-6 4 , obta ined by assuming 
that the �rowth rate for each sex star ted to dec line in 
m id-1949 . The most striking feature of this  set of 
est imates is that the mor tality d ifferent ia l between th e  
sexes is in the oppos ite d i rect ion f r om  that observed in  
the stable estimates for 1938-51 : in 196 4 , est imated 
f emale mortality was approx imately one level h igher than 
tha t est imated for males . I t must be pointed out that 
th i s  reversal occurs even though the 1964 male populat ion 
used during estimation had already been adj usted for th e 
poss ible excess mor tal ity ( or excess undercount) caused 
by political str ife dur ing the 19 60s  ( see the discussion 
o f  • v iolencia• in Lopez [ 19 6 8 ] ) .  

2 . 3 . 2 . 1  Modifying Assumptions About Growth Rates 

S ince Lopez ' s  est imates appear to be unsatisfactory in 
several respects , we have attempted to reduce the i r  
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TABLE 3 8  Es t imates o f  Qu asi-S table Pa rameter s for 
1951-6 4 ,  Us i ng Lope z ' s  Growth Rates : Colombia 

Part A .  Aq e  D i s t r i but ions a nd  B i r th Rates 

Male 

B i r th Rates 
Aqe 
X C ( x )  Prel i11i nary Ad j usted 

10 . 3 4 2 6 . 0 5020 . 0 4948 

15  . 4 7 4 6  . 05 2 4 8  . 0 5 297 
20 . 5 70 1 . 0 4931 • 0 50 61 

2 5  . 6 5 0 2  . 0 4 6 5 9  . 04 8 1 2  
30 • 7 1 5 3 . 0 4414 . 0 4 5 6 9  
3 5  . 7 7 4 6  . 04 3 5 4  . 0 4 5 1 2  
40 . 8 2 7 1  . 0 4390 . 0 4 5 4 5  

Pa r t  B .  S e lected Pa rame ter s by Sex 

Fe��ale 

B i r th Rates 

C ( x )  Pre l i 11 i na ry 

. 3 2 7 6  . 0 4449 

. 45 3 9  . 0 4 5 5 4  

. 5 587 . 0 4 587 

. 6 4 2 9  . 0 4 5 0 4  

• 7 1 2 3  . 0 4 4 0 2  
. 7 7 21 . 0 4 3 6 4  
. 8 2 6 3  • 0 4 4  7 l  

Ad j usted 

. 0 4 3 7 4  

. 04 6 0 3  

• 0 4 7 2 9  
• 0 4 6 7 7  

. 0 4 5 8 3  

. 0 4 5 4 9  

. 0 4 6 5 5  

Ma le Female 

1938-51 Growth Rate . 02 4 2  . 0 2 3 8  

19 51-64 Growth Rate . 0 2 9 5  . 0 30 0  

to 1949 . 50 1949 . 50 
tm 1 9 5 7 . 9 5  1 9 57 . 9 5  

A t  8 . 4 5  8 . 4 5  

"r . 0 0 0 6 2 7  . 00 0 7 3 4  
k . 0 1116 . 0 1 3 0 6  

1964 B i r th Ra te . 0 482 . 0 460 

1964 De a t h  Rate . 0 146 . 0 1 1 2  

1964 Growth Rate . 03 36 . 0 3 4 8  

1 9 6 4  No r th Mortal i ty Level 14 . 98 16 . 06 

def ic ienc ies by adop t ing alternat i ve assumpt ions . For 
the 1938- 5 1  per iod ,  one ques t ionable aspect of Lope z ' s  
data i s  that d i f ferent g rowth rate s apply to males and t o  
f emales . I f  the popu lat ion had t r uly been s table pr ior 
to 19 5 1 ,  g rowth rates d i ffer ing by sex would be unl i ke ly . 
Therefore , i t  seems more reasonable to assume that the 
growth rates dur i ng 193 8- 5 1  should be the same for both 
sexes . F ind i ng the mos t  plaus ible value for these rates , 
however , i s  not poss i ble wi thout mak i ng fur the r assump­
t ions . To l imi t  the number of cho ices , i t  was  assumed 
that e i ther the male growth rates or the female growth 
r ates e s t imated by Lope z we re cor rect . Hence , two new 
set s  of s table and quas i-stable est imate s  were  calc u­
lated : one assuming that the g rowth rate of females for 
1938-51  appl ied to males ( Se t  1) , and the othe r assuming 
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that the growth rates of males for the same per iod 
appl ied to females ( Set 2 ) . 

T ables 39  and 4 0  show the results obta ined under the 
Set 1 assumpt ion . The f i r st result of interest is that 
t he mean mortal i ty level for males dur ing 1938- 51 (Table 
39 ) is 11 . 25 ,  a value very close to the one est imated for 
females ( 11 . 22 )  using the same growth rate of . 0238  ( see 
Table 3 7 ) . Adopt ing the male birth rate in Table 3 9  
i nc reases the sex d i f ferent ial in birth rates over that 
shown in Table 37 , but not enough to account for the 
re la t ively low overall sex ratio of . 98 5 1  of the 

TABLE 3 9  S table Es t imates for Ma le s Us ing the 
Growth Rate of Females,  1938-51 ( Set 1 ) : Colombia 

Pa r t  A. Age Distr ibut ions and Mortal i ty Level 

Male 

west 
Age Mortal ity 
X C (x)  Leve l  

1 0  . 3 0 7 5  11 . 29 
15  . 43 2 2  10 . 66 
20 . 5 299 11. 71 
2 5  . 6 248 11. 03 
30 . 7 0 0 3  1 1. 21 
3 5 . 7 6 16 1 1 . 76 
40  . 8 21 0  1 1 . 12 

Mean 11. 25  

Part B.  Selected Parameters Correspond i ng  to the 
Me an Mortal i ty Leve l  

B i rth Rate 
De ath Ra te 
Growth Rate 

. 0445  

. 0 20 7  

. 0 2 3 8  
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TABLE 40 Qu as i-S table Es t imates for Males Us ing 
the Growth Rate of Female s ,  19 51-64 (Set 1)  : 
Colombia 

Part A. Age Dist r i but ions and B i rth Rates 

Male 

B i r th Rates 
Age 
X C ( x) Pre l iminary 

10 . 3 42 6  . 0 49 6 3  
1 5  . 4 7 4 6  . 0 5184 
20  . 5 70 7 . 0 4 864  
2 5  . 6 5 0 2  • 0 4 6 0 1  
3 0  • 7 15 3  . 0 4 3 70 
3 5  • 7 7 4 6  • 04 3 13 
40 . 8 271 . 0 4 3 5 4  

Pa rt B .  S e lected Pa rameter s 

19 38-51 Growth Rate 
19 51-6 4 Growth Rate 
to 
tm 
ll.t 
ll.r 
k 
1 9 6 4  B i r th Rate 
1964 Death Rate 
1 9 6 4  Growth Rate 
1964 North Mortal ity Level 

Ad j usted 

. 0 4 8 80 

. 0 5 2 4 0  
• 0 50 1 4  
. 04 1 7 8  
• 04 550 
. 04 4 9 6  
. 0 4 5 3 3  

. 0 2 3 8  

. 0 3 00 
19 4 9 . 50 
19 57 . 9 5  

8 . 4 5  
• 000 734 
. 0 13 0 6  
. 0 4 7 8  
. 0 13 0  
. 0 3 4 8  

15 . 94 
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populat ion . (Birth rates of . 0 4 4 5  for male s and . 0 4 2 6  
for females imply a n  overall popu lat ion sex ratio of 
1 . 0 10 9  when the sex ratio at birth is 1 . 0 56 . )  I n  
add i t ion ,  the revised quasi-stable mor tal ity est imates 
for males for 196 4  (Table 4 0 )  are fai r ly cons istent with  
t hose est imated for  female s ;  for example , compare the 
196 4  male mortal ity leve l of 15 . 9 4 ( in Table 40 ) with th e  
e st imated female level of 16 . 0 6  ( shown in Table 3 8 ) . 
Once more , however ,  the birth rate d i f ferent ial by sex i s  
incons istent with the sex ratio of the populat ion in 
196 4 , even though the sex ratio at birth had declined to 
1 . 0 3 4  for the 1953-69 per iod . 

Tables 4 1  and 4 2  show the results of using the mal e  
g rowth rates t o  est imate stable and quas i-stable param­
ete r s  for females ( the Set 2 assumpt ion) . I n  add it ion , 
Ta ble 4 2  shows the quas i-stable est imates for males u s ing 
the male growth rates est imated by Lopez ,  but assuming 
that mor tal i ty star ted to decline in mid-1950 rather than 
in mid- 1 9 4 9  ( see footnote 2 ) . The est imates for female s 
i n Table 4 2  are also based on th is assumpt ion . Note the 
cons istency between the est imated 1938-51 mean mor tal i ty 
level for females (Table 4 1 ) and that for males (Table 
3 7 ) . The birth rate d ifferent ial impl ied by these 
est imates is still  insuff ic ient to account for the low 
populat ion sex ratio observed ,  but it is slightly mor e  
f avorable than that impl ied by the est imates obta ined 
whe n  the female g rowth rate is used (Set 1 assumpt ion) • 

The quasi-stable est imates (Table 4 2 )  also yield s imilar 
mortality levels for both sexe s in 1964 , although aga i n  
t h e  b i r th rate d if ferential by sex is  inconsistent w i th 
the observed populat ion sex ratio.  

Not ice that in Table 4 2  the 1951-64 g rowth rates used 
for the two sexe s are not ident ical .  The reason is that 
once the same male g rowth rate was appl ied to both sexes 
dur i ng the 1938- 5 1  per iod , the census counts had to be 
mod i f ied to make them consistent with the selected 
rate s . The modificat ion of the counts was somewha t 
a r b i t rary , but two g u idel ines were followed in the 
proce ss : 

( a )  The overall populat ion sex rat ios ( shown in Table 
3 6 )  seem rather low . Bence , a modif icat ion that 
i ncreased them was preferred over one that reduced 
them . 

( b ) Undercounts are more l i kely than overcounts . Bence , 
i t  was preferable to increase a count rather than to 
r educe i t .  
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TABLE 41 Stable Est imates for Females Usi ng the 
Growth Ra te of Males, 1 9 3 8-51 ( Se t 2 )  : Co lombia 

Pa rt A.  Ag e Di str i but ions and Mortal i ty  Leve l  

Female 

West 
Age Mor tal ity 
X C ( x )  Leve l  

1 0 . 2 9 59 13 . 3 3 
1 5  . 41 3 5  13 . 07 
2 0  . 5 20 9 1 2 . 2 5 
2 5 . 61 6 9  11 . 18 
30 . 6 9 7 3  1 0 . 5 4  
35  . 7 5 7 4  1 1 . 06 
40 . 81 7 2 10 . 19 

Mean 1 1 . 6 6  

Par t  B .  Se lec ted Parameters Cor respond ing to the 
Me an Mortal i ty Leve l  

B i rth Rate 
De ath Rate 
Growth Rate 

. 0 4 2 2  

. 01 8 0  

. 02 4 2  

Following these guidel ines only one count needs t o  be 
mod i f ied in each instance to obta in sets cons istent with 
the assumed g rowth rates . For Se t 1 ,  whe re the growth 
r ate i s  . 02 38 for both males and females , the male count 
for 1 9 3 8  was mod i f ied to 4 , 3 3 4 , 9 17 .  For Set 2 ,  with a 
g rowth rate of . 0242 , the female count for 1951  was 
mod i f ied to 5 , 99 8 , 9 1 3 .  
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TABLE 4 2  Qu as i-S table Es t imates for Both Sexes Obtained 
by Us ing the Male Growth Rates Estimated by Lope z ,  
1951-6 4 ( Se t 2 ) : Co lombia 

Part A. B i rth Rates by Sex 

Male B i rth Rates 

llqe 
X Prelilli nary Ad j usted 

10 • 0 50 20 . 0 4 9 4 7  
15 . 05 2 4 8  . 05 2 8 7  
20 . 0 4931 . 0 50 45 
25  . 04659 . 04 7 9 3  
30 . 0 4414 . 0 4 549 
35 . 04 3 5 4  . 04 4 9 3  
40 . 0 4390 . 04 524 

Part B .  Se lected Pa raaeter s by Sex 

19 3 8 - 5 1  Growth Rate 
19 51- 6 4  Growth Rate 
to 
ta 
At 
Oc 
k 
19 64 B i rth Ra te 
1964 Death Rate 
19 64 Growth Rate 
1964 No r th Morta l i ty Level 

. 02 4 2  

. 02 9 5  
1950 . 50 
1 9 57 . 9 5  

7 . 4 5  
. 00 0 7 1 1  
. 0 1266 
. 0 4 7 6  
. 0 13 4  
. 0 342 

1 5 . 7 2  

Female Birth Rates 

Pre l iainary 

. 0 4 4 8 4  

. 04599 

. 0 4 6 3 3  

. 04 5 4 5  

. 0 4 4 41 

. 04 3 9 8  

. 0 450 7 

Ad j usted 

. 0 4 418 

. 04 6 3 4  

. 0 4742 

. 04 6 7 8  

. 0 4 5 7 9  

. 04 5 4 1  

. 04 647 

. 02 4 2  

. 0 296 
1 9 50 . 50 
1 9 5 7 . 9 5  

7 . 4 5  
. 00 0 7 2 5  
• 0 12 9 1  
. 0 462 
. 0 118 
. 0 3 4 4  

1 5 . 6 2  

2 . 3 . 2 . 2 Assessing the Modified Adu l t  Mortal i t y  Est imates 
b y  Reference to Corresponding Chi ld Mortal i t y  Estima tes 

Evidence presented ear lier in th i s  chapter suggests that 
the •west • model represented Colombian ch i ld mor tality 
dur i ng 1938- 5 1  qu ite closely , wh ile the observed pattern 
was c lose r to the •North• mode l  around 196 4 . S ince the 
s table and quasi-stable est imates for these two t ime 
per iod s  have been presented in terms of the •west• and 
•North• model s ,  respective ly , it  i s  possible to de r ive 
from them a ser ies of ch i ld mor tality est imates compar­
able to those presented in Table 3 2 . Th is der ivat ion was 
car r ied out by means of the log i t  system ( see g lossary ) 
w ith f emale level 16 of the •west• model as standard . 
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The alpha and beta parameters relat ing th i s  standard t o  
t h e  s table and quas i-stable est imates presented above 
were interpolated l i nearly to generate a ser ies of year l y  
c h i ld mor tal i ty est imates . Two combinat ions of stable 
and quas i-stable est imates (with g rowth rates shown i n  
Table 4 3 )  wer e  used , reflect ing the two g rowth- rate 
assumpt ions made above ( Sets l and 2 ) .  F igur e 7 compar e s  
the lqo est imates for males and females . Figure 8 
s hows the est ima ted 2 qo , 3 qo , and 5 qo values . 

F igure 7 reveals fa i r ly good cor respondence around 
1960-62 be tween the stable est imates ( Sets 1 and 2 )  and 
those presented in Table 32 . However ,  befor e that point 
the est imates of Table 32 are lower than the stable 
e s t imates , wh i le for later years the r everse is true . I n  
both cases , the • low• est imates approx imate those obta ined 
d i rectly from v i tal reg istration ,  which makes the i r  
accuracy doubtful . 

Accord ing to both F igures 7 and 8 ,  the est imates in 
Table 3 2  for the year s  pr ior to 1960 seem too low . How­
ever , for 196 1-65  the general consis tency of est ima tes 
obta ined f rom very d i f ferent sources and us ing complete l y  
d i fferent methods i s  reassur ing . Fur thermore , not ice 
that c i rca 19 64 , the consi stency increases as the x of 

xqo increases . Th is tendency is ind icat ive of the 
f act that the •Nor th• model does not f it per fect ly the 
Colombian experience , although it probably provides the 
best poss ible f i t  among the models ava ilable . Also 
wor th not ing is  that the sex d i f ferent ial impl ic i t  in th e 
s table est imates is g r eater than that est imated on the 
bas i s  of CFS data (as in Table 3 2 ) . However ,  the d i f fe r -

TABLE 4 3  Summary of Growth Ra tes Used i n  De r ivi ng the 
Revi sed Sets of S table and Quas i-S table Est imate s :  
Co lombia 

As sumption 

Se t  l 

Set 2 

Growth Rate 

1938-51 

. 0 238 

. 0242 

19 51-6 4  

. 0 300  

. 0295 (males) 

. 0 296 ( females) 
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ential i s  smaller than that impl ied by the prel iminary 
s table and quas i-s table estimates ( Tables 3 7  and 3 8 ) . In 
othe r words , cons istency between the est imates der ived 
f rom d i f ferent sources has been g reatly enhanced by us ing 
the same growth rate for both sexes in 1938-51 . 

2 . 3 . 2 . 3  Selecting Optimal Estimates for Each Time Peri od 

Al though one cannot be cer ta in which set of est imates 
above is closer to the truth , the following observations 
have been used as a gu ide in selecting the most 
satis factory set : 

1 .  As s tated earlier , the Table 3 2  est imates for years 
pr ior to 1959 are fa i r ly weak , s ince they were der ived 
ma inly by extrapolation . Furthermore , those cor respond ing 
to the 1958-5 9 per iod were obta ined from the CFS fer t i l i ty 
h is tory data ( the only source y ield ing est imates for such 
per iod , if vital r eg istration is disregarded ) . Given the 
b iases that often affect such informat ion and the close 
coinc idence of CFS estimates of infant mor tality with 
t hose obta ined from vital r eg istration ,  it  seems poss ible 
that both may b9 too low . 
2 .  Sets 1 and 2 y ield very s imilar sets of  est imates for 
males . Around 1964 , Set 1 seems somewhat better behaved 
i n terms of 2q0 , 3qo , and 5q0 ( Figure 8 ) , but 
S e t  2 is acceptable and , i f  anyth ing , impl ies a s l ight 
downward bias in some of the 1964-65 chi ld mor tality 
e s t imates of Table 3 2 .  
3 .  Sets 1 and 2 d i ffer more markedly for females than 
for males , and Set 1 impl ies consistently that female 
mor tality i s  overestimated in 1 964-65 by Table 3 2 .  S ince 
overestimat ion is less l ikely than underestimation ,  Set 2 
s eems preferable . 

It would seem therefore that the Set 2 estimates could 
be adopted for years pr ior to 1960 r that for 1960-66 some 
smoothed average of the estimates of Set 2 and Table 3 2  
would b e  acceptable r and that for 19 6 7  and later , th e 
e st imates in Table 3 2  could be adopted . 

2 . 3 . 3  Intercensal Estimates 

Co lomb ia ' s  v i tal r eg istration sys tem publ ished an 
uninte r r upted ser ies of registered deaths for the per iod 
1 951-6 4 .  It therefore presents an ideal opportun ity for 
applying the Preston and Bi ll  (1980 ) method of estimating 
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( lqo ) ,  1950- 7 8 : Colomb ia 

1980 

the comple teness of death r eq istration and the 
completeness of enumerat ion of the second census , both 
r e lative to the completeness of the f i r s t .  

Th is me thod is based o n  the fol lowinq equat ion : 

D ( x ) 

k 
( 1 )  
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wher e  t is the length of the intercensal per iod ;  P1 ( x )  
is  the populat ion aged x a t  the f irst census ; P 2 (x+t ) 
is the population aged x+ t at the second census ; D (x )  ar e 
the deaths that occurred dur ing the intercensal per iod to 
the cohor t aged x at the f irst census ; c 1 and C2 are 
the completeness of enumerat ion of the f irst and second 
censuses , respect ively; and k is the completeness of 
death r eg istration . Equat ion ( 1 )  holds true in popula­
tions where there is no migration ( i . e . , the populat ion 

Copyright © National Academy of Sciences. All rights reserved.

Levels and Recent Trends in Fertility and Mortality in Colombia
http://www.nap.edu/catalog.php?record_id=19579

http://www.nap.edu/catalog.php?record_id=19579


0.220 

0. 1 80 

� 0. 140 

0. 1 00  

0.220 

0. 1 80 

0 � 0 . 1 4 0  

0. 1 00  

8 8 

- - - - Estimates from Table 32 

• - · - Set 1 Estimates 

--- Set 2 Estimates 

YEAR 

- - - - Estimates from Table 3 2  

Se t  1 Estimates 

--- Set 2 E stimates 

YEAR 

FIGURE 8 Compar ison of C h i ld Mor tal ity Estimates 
(2 � ,  J CJo , and s CJo ) ,  1950-78 : Colombia 

Copyright © National Academy of Sciences. All r ights reserved.

Levels and Recent Trends in Ferti l i ty and Mortality in Colombia
http://www.nap.edu/catalog.php?record_id=19579

http://www.nap.edu/catalog.php?record_id=19579


0.240 

0.200 

� 0.180 

0. 1 20  

FIGURE 8 (cont inued ) 

8 9  

- - - - Etti,..ta from Tobie 32 
• - • - Set t Ettlmot• 
- Set 2 Ettimoteo 

YEAR 

i s  closed ) and where the completeness of coverage of both 
censuses and vital reg istration i s  independent of age . 
I n  the case of Colomb ia , migration dur ing the 1951-64 
intercensal per iod was very low ( Lopez , 196 8 ) , so , a t  
least for exploratory purposes , the population may be 
cons idered closed . The second assumption can be treated 
i n  a s imilar way , because al though it is  l i kely that 
underenumerat ion of young ch i ldren may be greater than 
that at other ages ,  younger ages have relat ively l ittle 
we ight in the appl icat ion of the method . 

Equation ( 1 )  can be rewr itten thus : 

P
1 

<x>  c
1 

c
1 
( D ( x )  ) 

P 2 (x+t ) 
• 

c 2 
+ k P 2 ( x+t ) 

Hence , a l ine f itted to the points [ ( P l ( x ) /P 2 (x+t) , 
D (x ) /P 2 (x+t) ] would have as its slope the value o f  
c 1/ k  and a s  its intercept the value o f  C1/C2 • I f  

( 2 ) 

one assumes then that c1 • 1 ,  that is , that the f irst 
census i s  complete relative to i tself , then the slope of 
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th i s  l ine i s  a cor rec t i on fac tor for deaths wh i le th e 
y- i ntercept i s  a cor rect ion f ac tor for the second census . 
The rec iprocals k/C 1 and C 2/C 1 are , respec t ively , 
the completeness est imates of death reg i strat ion and o f  
e numerat ion a t  the second census w i th respect to the 
completeness of the f i r st . 

Equat ions ( 1 )  and ( 2 )  are also val id i f ,  i nstead of 
using cohorts of a g iven age , one uses open-ended cohor ts , 
that i s ,  the populat ion aged x and over a t  the f i r s t  
census [ P l ( x+ ) ] ,  the populat ion aged (x+t )  and ove r a t 
t he second census [ P2 ( ( x+t ) + ) ] ,  and the intercensal 
d e aths to th is cohor t ,  denoted by D ( x+ ) . I n  populat ions 
where age- repor t i ng e r rors are f requent , th is cumu lated 
vers ion of equat ion ( 2 ) i s  preferable , s ince i t  reduce s  
t h e  e f f ec t s  tha t such e r rors may have o n  the completene s s 
e s t imates . 

Ta ble 4 4  shows the results of apply ing the c umulated 
ver s ion of  the P reston-H i ll method to the 1 9 5 1- 6 4  Colom­
b ian data by sex . P a r t  A shows an index of enumerat ion 
by cohor t ,  U ( x+ ) , whe re 

P
2

£ ( x+ t ) + ]  + D ( x+ ) 
U ( x+ ) • P

l ( x+ )  

( 3 )  

I f  death reg istration and census enumerat ion were com­
plete , and both wer e  f ree of age-repor t i ng e r ror s ,  U ( x+ )  
should be identical to one in  a c losed populat ion . 
Deviat ions from one occur because of i ncompleteness i n  
one o f  the sou rces or because o f  age-repor t i ng e rror s ,  
whose ef fects  are reduced bu t not ent i rely e l iminated by 
u s ing the cumulated ver s ion of equat ion ( 2 ) .  

S i nce the data used to generate Table 44  refer to 
cohor ts aged x and over i n  1 9 5 1 ,  only net t r ansfers 
ac ross the i r  lowe r age boundary a f fect the f inal resu lts . 
That these transfers e x i s t  i s  shown by the very h igh 
values of U observed a t  older ages among male s . From ag e 
5 5 on , U i s  consi stently g reater than one and i nc reas i ng . 
Th i s  behavior impl ies  that e i ther the deaths or the popu­
l at ion enumerated at the second census have been con s i s­
tently sh i f ted to older age s  or that the popu lat ion i n 
1 9 5 1  was sh i f ted to younger ages . Deta i led examinat ion 
of the raw data reveals no ev idence of a net downward 
s h i f t  of  the popu lat ion over age 5 5  i n  1 9 5 1 .  I n  fact ,  
when the 1 9 5 1  age d is t r ibut ion i s  compared w i th any o f 
the f i tted s table models presented in the last sect ion , 
i t  becomes clear that the male popu lat ion over 5 5  i n  1 9 5 1 
was , i f  anyth ing , s l ightly exaggerated . Hence , one must 
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TABLE 4 4  Es t imates of the 
Completeness of Enumeration and of 
De ath Reg i strat ion Us ing the 
Preston-Hill  Intercensa l Est imat ion 
Me thod , l9 Sl-6 4 s  Co lombia 

Par:t A. Index o f  Bll-ration U (x+) 

J19 a x Ma la ,.._la 

0 0 . 9 836 1 . 0 220 

5 0 . 9714 0 . 9969 

10 0 . 9 7 50  0 . 9 80 6  

15 0 . 9166 0 . 9653 

20 0 . 9 855 0 . 9636 

25 0 . 9944 0 . 9663 

30 0 . 9 80 7  0 . 9 583 

3 5  0 . 9811 0 . 9507 

40 0 . 9 817 0 . 9 57 2  

4 5  0 . 9942 0 . 9727 

50 0 . 9 861 0 . 9 50 3  

55 1 . 0232 0 . 9698 

60 1 . 0028 0 . 8 896 

65 ! . 1215 0 . 9689 

70 1 . 1413 0 . 1 3 4 7  

7 5  1 . 3932 0 . 8641 

80 1 . 5671 o. 7 3 50 

Part B. Ba t i-taa of CoiiPlatanaea of ...... rat ion enll of Death RAt<J iatrat ion 

Mala ,.._la 

Bati-tea of Co!5!letena .. Bati-tH of Co!l!leten .. a 
Renge Cor relation Correlation 
of Po i nte Ba t.,.en S.conll Ba t-n Sacond 
u...s Point a Daatha Canaua Pointe Daatha Cenaua 

0-35 . 9954 1 . 0 1  0 . 98 . 9819 0 . 7 5 1 . 0 3  

0-40 . 9 979 0 . 9 9  0 . 9 8  . 9 906 0 . 11 1 . 01 

0-4 5 . 9987 1 . 01 0 . 98 . 9891 0 , 88 1 . 00 

0-50 . 9 99 4  1 . 00 0 , 9 8  . 9 949 0 , 8 9 0 , 9 9 

o-55 . 9988 1 . 05 0 . 97 . 9963 0 , 9 3 0 . 98 

0-60 . 9 994 1 . 0 3  0 . 9 7  . 9 956 0 , 8 5  1 . 01 

0-6 5 . 99 5 1  1 . 14 0 . 94 . 99 4 8  0 . 91 0 . 99 

lie an 1 . 0 3  0 . 9 7  0 . 8 6  1 . 00 

conc lude that e ithe r age at death or the age of the 
popu lat ion in 1964 has been exaggerated . In the case of 
male s , both processes appear to be operat ing . 

I n  the case of females ,  the picture is not so obviously 
inconsistent . Only one value of U ,  that for the f i r s t  
age g roup , is  g reater than one . The most l i kely causes 
of th i s  d i screpancy are the relat ively greater under­
enumerat ion of young female children in 195 1 or a net 
upward transfer of females through the 13-year boundar y 
in 1964 . Both processes may have been operat ing , but 
the i r  net effect ( a  2-percent excess)  is small · 
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As expected , the points de f i ned by th e 
D (x+ ) /P2 [ ( x+ t ) + ]  and Pl ( x+ ) /P2 [ ( x+t ) + ]  rat ios 
d i splay f a i r ly l inear t rends . The only except ions are , 
poss ibly , the las t  two or three points of each se t  
( cor respond ing t o  ages  7 0  and ove r ) , s o  they were not 

used i n  f i tt ing a s t r a ight l ine . Part B of Table 4 4 
shows the completeness e s t imates obta ined by f itt ing 
straight l ine s to several sets of points us ing the 
l east- squares method . In general , the cor relat ions 
be tween the points used in each case are fa i r ly c lose t o  
one , imply ing that the l inear re lat ionsh ip is  s trong . 
However ,  for a g iven sex ,  the completeness est imate s 
a s soc iated w i th d i f ferent l ines are not all  ident ical . 
Thus , selec t ion of the l i ne that i s  most l i kely to 
r epresent real i ty mus t  be based on independent evidence 
abou t the qual i ty of the data at  hand . 

I n  th is r espec t ,  i t  i s  impor tant to note that the data 
used i n  der iv ing the est imates presented in  Table 4 4  
i nclude the raw census counts and age d i str ibut ions . I t 
ha s already been noted tha t the male ag e d istr ibut ion 
prod uced by the 1964  census i s  very l i ke ly to be def ic ient 
because of selec t ive underenumerat ion of adult males .  
S ince the P reston-H i l l  method assumes that underenume ra­
t ion i s  constant ove r the whole age range , a bias of th i s 
type may ser iously af fect the completeness est imates that 
the method y ield s . To ascertain  the magni tude of the se 
e ffects , completeness est imates were der ived us ing an 
adj usted 1964 male age d istr ibut ion . The results ar e 
shown in  Table 4 5 .  

2 . 3 . 3 . 1 Comparing Adjusted and Unadjusted In tercensal 
Est imates 

Compar ison of the three sets of completeness est imates 
for 1951- 6 4  (males and female s i n  Table 4 4  and • ad j usted • 
males in Table 4 5 )  leads to three ma in obse rva t ions . 
F i r s t , within each set the var iab i l ity of the censu s 
completeness est imates (C2 /C1 ) i s  usually less than 
t hat of the est imates of completeness of death reg istra-
t ion . Th i s  apparent robustnes s  of the C 2fC l est imate s 
has led invest igator s to assert that the Preston-H i l l  
method u sually y ields better e s t imates o f  relat ive census 
coverage than of death reg istrat ion completeness . Th i s 
asse r t ion , although bas ically val id , shou ld not be i nte r­
preted too str ictly because , although the absolute bias 
i n  C2 /C1 may be smaller than that af fect ing k/Cl , 
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TABLE 4 5  Est imates o f  the Completeness of 
Enumerat ion and of De ath Reg istration for 
Males Using the Preston-Hi l l  Intercensal 
Est imat ion Method , 19 51- 6 4 ,  with an 
Adj usted 1964 Age Distr ibut ion : Colombia 

Part A. Index of Bn1111erat ion u (x+) 

Aqe x Male 

0 1 . 0195 
5 1 . 01 4 5  

10 1 . 0 14 5  
15 1 . 0 2 21 
20 1 . 0 15 5  
2 5  1 . 01 6 9  
3 0  0 . 992 8  
35 0 . 9 81 1  
4 0  0 . 9818 
45 0 . 9942 
so 0 . 9861 
55 1 . 0 232 
60 1 . 0028 
65 1 . 1216 
70 1 . 1413 
7 5 1 . 3 932 
80 1 . 5678 

Par t  B.  Eat iaatea of Coapleteneaa of Bnu.erat ion and of Death 
Registr a t ion 

Bat i .. tea of Coapleteneaa 

Correlat ion 
Range o f  Between Second 
Pointa Uaed Point a Oeatha Cenaua 

0-3 5  . 9964 0 . 85 1 . 05 
0-40 . 9 982 0 . 8 7  1 . 0 5  
0-45 . 9977 0 . 91 1 . 0 3  
o-so . 99 87 0 . 9 3  1 . 0 3 
0-55 . 9973 1 . 00 1 . 01 
0-60 . 9 988 1 . 00 1 . 01 
0-65 . 9939 1 . 12 0 . 9 7 

Mean 0 . 9 5  1 . 0 2  
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i t s  impl ications i n  te rms of g rowth r ate est imate s  may be 
s ign i f icant . 

The second observat ion concerns the behavior of the 
k/C 1 est imates ( the completeness  of death reg i st r a t ion 
r e lat ive to the completeness of the f ir st census ) . Not ice 
that i n  all three sets of est imates the completeness  of  
d eath r eg i strat ion tends to  i ncrease as  the  numbe r of 
points used in  f i tt ing the l ine increases . Th i s  outcome 
is  probably a consequence of the tendency to exaggerate 
ag e at death . I t  i s  interest ing to note that the tendenc y 
seems to affect both males and females , even though the 
enumerat ion ind ices U ( x+ ) for females ( see Table 4 4 ) do 
not show any mar ked incons istency . 

Th i rdly , the means of the census completeness est imate s 
i n  Table 4 4  imply that the 1 9 5 1  and 1964 census counts 
ach ieved very s imilar leve l s  of cover age for ma les and 
f emales ( 0 . 9 7 and 1 . 0 0 , r espect ive ly ) , desp i te the r ela­
t ive undercount of males in 19 6 4 . I n  cont rast , when th e 
1 9 6 4  male populat ion i s  adj usted (Table 4 5 ) , the 1964  
populat ion appear s to be  overcomplete by about 2 pe rcen t  
r elat ive to the 1 9 5 1  count . 

2 . 3 . 3 . 2 Comparing In tercensal Est ima tes to Stable and 
Quasi -Stab l e  Est imates 

To make val id compa r i sons , the s table and quas i- stable 
est imates presented in the previous sec t ion we re used t o  
g enerate a star t i ng s table age d istr ibut ion , wh ich was 
then proj ected to 195 1  and 1964  by means of mor tal i ty 
schedules con s istent w i th the est imated s table and quas i­
stable paramete r s . These est imated age d istr i but ions , i n  
conj unct ion with est imated popu lat ion counts consi stent 
with the stable and quas i- s table g rowth and b i r th rate s 
of Tables 3 9  through 4 2  ( see Table E . l  i n  Append ix E ) , 
were u sed to generate completeness est imates d i rectly 
comparable with those that the P reston-H i l l  method shou ld 
yield i n  theory . These est imate s are presented i n  Table 
4 6 .  

A compar i son of the e s t imates presented i n  Table 4 6  
with those o f  Tables 4 4  and 4 5  lead s  t o  the following 
conclus ions : 

1 .  The Preston-H i l l  completeness est imates for inter­
censal male deaths based on the observed data ( Table 4 4 ) 
a re too h igh , ma inly due to the relat ive underenumeration 
of the 19 6 4  adult  male populat ion and exaggerat ion of age 
a t  death .  

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 .
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TABLE 46  Pre ston-Hi ll Equ ivalent Est imates Obt ained by 
Us i ng Stable and Quasi-Stable Paramete r s ,  1951-6 4 : 
Colombia 

Est imates and 
Re ference Populat ion 

Males - Observed 
Males - 1964 Adj usted 
Females - Observed 

Males - Observed 
Males - 1964 Adj usted 
Females - Observed 

Estimates of Completeness 

Death 
Registration 

0 . 803  
0 . 803 
0 . 7 54 

0 . 801 
0 . 801 
0 . 7 4 3  

1964 Census 
Relative to 
1951 Census 

1. 009 
1 . 050 
1 . 054  

1 . 012 
1 . 053 
1 . 061 

2 .  Most of the completeness of death reg istration 
e s t imates produced by the Preston-H ill  method are subj ect 
to an upward bias brought about by the exaggerat ion of 
age at death . Only when the set of points used is tr un­
cated at fairly young ages ( 3 5  or so) are the est imate s  
somewhat s imi lar to those impl ied by the stable and 
qua s i- stable parameter s  (Table 4 6 ) , ignor ing est imate s  
obta ined f rom the unadj usted data for males (Table 4 4 ) . 
3 .  Biases in the est imate s of relat ive census coverag e 
a r e  certainly smaller than those in the estimates of 
death reg istrat ion completene ss , but they ex ist never ­
theless . I n  the case of females , for example , the mean 
value of C 2/C 1 according to the Preston-H ill  method 
i s  1 . 0 0 ,  wh ile i t  would be near 1 . 0 6 accord ing to the 
stable and quasi- stable est imates . Although the latte r 
i s not necessa r i ly correct , the Preston-H ill results are 
more l i kely to be affected by age- report ing error s .  The 
fact that the best cons istency between the two sets of 
est imates i s  atta ined by cons ider ing only the f i r st few 
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points i n  apply i ng the Preston-B i l l  method ( 0- 3 5 )  lend s 
s uppo r t  to th i s  conclus ion . 
4 .  I n  general , once the est imates for male s using  
u nadj usted data are d i scarded , the  P reston-B i l l  e s t imates 
assoc iated with points 0 to 3 5  are acceptably c lose to 
those impl ied by the s table and quas i-stable f i t s .  

Table 4 7  presents a compar i son o f  the observed ag e 
d i str ibut ions of the popu lat ion and of intercensal deaths 
with the ones impl ied by a pro j ec t ion based on the stabl e 
and quas i-stable parameters assoc iated w i th Set 2 .  ( The 
Se t 1 paramete r s  y ield ve ry s imilar  results that are not 
presented here . )  The most  impor tant fact revealed by 
the se compar isons is that age tends to be exaggerated i n  
a ll the age d istr ibut ions cons idered . Th is i s  e spec ially 
so fo r age a t  death , wher e  deviat ions of the obse rved 
f rom the est imated age d i str ibut ions are ma inly pos it ive 
and i ncrease with age . For the ag e d i str ibution of th e 
populat ion , h igh leve ls of age exaggerat ion are  concen­
trated mostly at relat ive ly advanced ages ( 6 0  and over ) 
a nd the mag n i tude i s  f a i r ly s imilar for males and females .  
I n  contrast , female deaths exh i b i t  much lowe r leve l s  o f  

TABLE 4 7  Compar i son of the Ag e  Di str i bu t ions Us ed i n  
Apply i ng  the Pre ston-Bi l l  Method and Those De r ived from 
S t able and Qu as i-S t able Es t imate s ,  19 51- 6 4  ( Se t  2) : 
Colombi a  

1951 Intercenaal Deaths 1964 

100 (Co e x + ) /<;, ( x+ )  -1 ) 1 00 ( Do  e x+ )  /De ( x+ )  -1 1 100 c eo e x+ ) /<;, e x+ )  -1 1 

Aq e  Aq e  
" Male Peaale Male Pe-le y Male ,...1e 

Raw Adj uated 

- 0 . 20 0 . 36 o .  73 - 2 . 12 18 - 1 . 53 -0 . 6 3 -1 . 88 

10 - 0 . 7 2  o .  5 2 1 . 7 9  -0 . 8 4  2 3  -1 . 4 6 -0 . 90 - 3 . 0 9  
1 5  - 1 . 20 1 . 02 3 . 3 7 0 . 99 2 8  -0 . 47 -0 . 3 2 -3 . 93 

20 o . oo 0 . 3 5 4 . 9 7 2 .  8 3  3 3  1 .  O J  0 . 6 4 -4 . 51 
2 5  - 1 . 5 2  -1 . 90 6 .  7 2  4 .  21 38 0 . 46 -o .  75 -6 . 31 
30 - 0 . 8 8  - 3 . 51 9 . 1 1  5 .  3 5  4 3  -0 . 4 9 -2 . 8 5  - 8 . 6 5  
3 5  0 . 3 6 - 2 . 59 1 1 . 24 5 .  79 4 8  1 . 3 3  - 2 . 64 - 7 . 70 
40 -o. 7 5  - 5 . 8 3  1 3 . 2 6 5 .  7 3  5 3  - 0 . 01 - 3 . 9 )  -9 . 8 2 
4 5  -0 . 09 - 5 . 38 1 5 . 68 5 . 9 5 58 2 .  87 - 1 . 16 - 5 . 50 

50 2 . 8 3  -4 . 00 18 . 3 6 6 .  7 4  6 3  6 . 51 2 . 3 3  -4 . 6 5 
5 5  0 . 4 6 -4 . 9 7 21 . 10 7 . 09 6 8 9. 53 5 . 23 o. 77 

60 9 . 8 6  5 . 3 7  2 8 . 7 2  8 . 80 7 3  2 3 . 7 9  1 8 . 9 4  9 . 8 5  
6 5  10 . 7 2 4 . 96 41 . 23 10 . 29 7 8  6 2 . 94 56 . 55 50 . 66 
70 2 9 . 2 2  2 5 . 0 4  6 8 . 8 7  12 . 6 8 8 3  131 . 9 7  12 2 . 8 7  108. 6 7  
7 5  54 . 3 9 4 2 . 9 3 14 6 . 0 1  2 8 . 53 88 4 3 2 . 4 3  411. 5 5  3 84 . 24 
80 14 0 . 0 7 124. 4 6  3 3 5 . 9 5  7 7 . 3 2  9 3  

c0 c x+ l  1 Ob M r ved proport ion of the popu lat ion aged x •nd over. 

C8 ( x+ ) : Ea t i8 ated proport ion of the popu lat ion aged x a nd ove r .  

o0 c x+ )  1 ObMrnd deatba to the cohort aged x and over in 19 5 1 .  
De ( x+ )  r b t iaated d eatha to the cohort aqed x and over in 1 9 5 1 .  
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exaggerat ion than those o f  males . Th i s  observat ion i s  
cons i stent with the evidence y ielded by the enumerat ion 
ind ices U ( x+ )  of Table 44 . 

2 . 3 . 4  Estimates of Death Reg istrat ion Completeness Based 
on the Age Distr i but ion of Deaths 

Fu r ther ind icat ions of exaggeration of age at death in 
the 19 5 1  data were obta ined us ing an estimat ion method 
r ecently developed by P reston and Coale (Uni ted Nat ions , 
198 2 ) . Th i s  method i s  essent ially based on the same se t 
of assumpt ions unde rlying the Brass ( 19 7 5 ) g rowth balance 
equat ion method ( stability be ing the ma in one ) , but it  
a l so requ i res as input an est imate of the growth rate . 
I n  the case of Colombia , th i s  requi rement presents no 
p roblems because the ava i lable g rowth rate est imates all 
fall within a fai rly nar row range and are not expected to 
ser iously distort the est imates yielded by the method . 

F igure 9 shows the age-spec i f ic estimates of complete­
ness of death reg istration obta ined for 1951 us ing a 
growth rate of 0 . 0 2 3 8  for both males and females . (Eac h 
est imate represents the completeness of reg istered deaths 
ove r age x . ) The semi-cumulated vers ion of the Preston­
Coale method was used in der iving these est imates , the 
population be ing truncated at age 80 . (Therefore , semi­
c umulat ion implies that only the populat ion aged x to 79 
i s  cons idered ) . The most impor tant feature of the graph s 
p r esented is  that the completeness est imates increase 
with age . Such an increase might be attr ibuted to any o f 
several causes : a consistently greater incompleteness of 
the populat ion as age increases 1  an increasing complete­
ness of death reg i strat ion as age increases (or , equ iva­
lently , the exaggerat ion of age at death) 7 or , a faulty 
e st imate of the g rowth rate . Of these three causes , the 
f i r s t  seems unl ikely on the bas i s  of the compar i sons of 
observed and est imated age d istr i butions shown in Table 
4 7 . The thi rd can be rejected because , espec ially in th e 
c ase of males , the curves in F igure 9 deviate substan­
t ially from the almost l inearly increas ing trend tha t 
would be expected i f  the g rowth rate were underest imated . 
Thus , the second alternat ive , exaggerat ion of age at 
death , seems the most plaus ible explanation .  

Preston et a l .  ( 1980 ) have pointed out that whe n 
e xagge rat ion of age at death i s  prevalent , the complete­
ness curve typically d i splays a plateau at younger age s 
and i nc reases only after the age at wh ich exaggeration 
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F IGURE 9 E s t imated Completeness of Death Reg istrat ion by 
Ag e , U s i ng the Preston-coale Method Truncated at Ag e  8 0 , 
w ith Growth Rate 0 . 0 2 3 8 , 1 9 5 1 : Colombia 

become s substant ial . In  the case  of Colombia , th i s  
descr ipt ion f its we ll the 1 9 5 1  curves for both males a nd 
females . For females the plateau i s  somewhat le ss flat , 
but i t  exi sts nonetheless , and the female curve cer t a inly 
doe s not approx imate a l inear trend . 

A f inal piece of ev idence that supports the ex i s te nce 
of some d istort ion i n  the age d istr ibut ion of deaths a t 
o lder ages i s  prov ided by compar ing the mean completeness 
est imates obta i ned by truncat ing the populat ion at eve r 
d ecreas i ng ages . The nature of the P reston-Coale method 
is such that i f  the populat ion is truncated at age x 
( that i s ,  only the populat ion under age x i s cons ider ed ) , 
the age d i str ibut ion of deaths ove r age x has no influence 
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o n  the completeness est imates obta ined . That i s , trunca­
t ion minim i zes the biases i ntroduced by the poss ible age 
exaggerat ion of deaths . Therefore ,  in a populat ion wher e 
such exagge rat ion ex i sts , one expects the mean complete­
nes s  est imates to increase as the truncat ion age i n­
c reases . As Table 4 8  i l lustrates , th is i s  exactly what 
happens i n  the case of the 1 9 5 1  Colombian data . 

S im i lar tests of cons i s tency can be appl ied to the 
196 4 data , although the picture for 1964  is somewhat les s 
prec i se because of the quas i-s table character of the 
population . However ,  as F igure 1 0  and Table 49 show , th e 
same charac te r i s t ics detected i n  1 9 5 1  are present i n  the 
19 6 4  data . Therefore , one must conclude that s ig n i f icant 
exaggerat ion of  age at death exists at  both po i nts in  
time . 

S ince the data at hand do not sat isfy the assumpt ions 
on wh ich the Preston-coale method operates , the est imate s 
i t would produce wou ld be b iased . Fortunate ly , even when 
the e s t imates of completeness inc rease wi th age , those 
form i ng the init ial plateau are subj ect to less bias than 
the rest . Therefore , it is possible to use the est imate s 

TABLE 48 Es t imated Mean Completeness of Death 
Reg i s trat ion for Di f fe rent Truncat ion Points of the 
Populat ion , 19 51 : Co lombia 

Tr uncation Age 

4 5  

50 
5 5  

60 
6 5  
70 
7 5  
80 
8 5  

Est imated Mean Completeness 
over Age 5 

Ma le 

0 . 8 0 8  

0 . 8 3 1  
0 . 8 10 

0 . 8 60 
0 . 8 4 5  
0 . 8 90 

0 . 9 10 
0 . 9 6 6 
0 . 9 8 3  

Female 

0 . 7 8 1  

0 . 80 6  

0 . 8 0 8  

0 . 8 8 3  
0 . 8 6 4  
0 . 9 3 2  

0 . 9 4 2  
1 . 0 2 8 
1 . 0 3 3  

Note : Growth rate • 0 . 0 2 3 8 . 
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FIGURE 1 0 Est imated Completeness  of Death Reg is tr a t i o n  
by Age , U s i ng the P r e ston-Coale Method Truncated at Age 
8 0 , w i th Growth Rates 0 . 0 2 9 5  and 0 . 0 2 9 6 , 19 6 4 : Colombi a  

c on s t i t u t i ng the plateau a s  g u ide l i nes for r ed i s t r i bu t ing 
the exce ss deaths i n  the open inte rval  be ing used . An 
i te r a t i ve procedure that operate s  on th i s  pr i nc iple has 
bee n  devi sed by Z lotn i k  ( 19 8 1 )  and wa s appl ied to the 
Co lomb ian data . The results are presented in Table S O . 
Est imates are d i splayed for each of the g rowth rate s 
d e f i n i ng Sets 1 and 2 of the s table and quasi-stable 
parameters  ( see Table 4 3 ) . 
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TABLE 4 9  E s t imated Mean Completeness o f  Death 
Reg i strat ion for Different Truncat ion Poi nts of the 
Populat ion , 19 6 4 : Colombia 

Truncat ion Age 

4 5  
so 
5 5  
60 
6 5  
70 
7 5  
80 
8 5  

Est imated Mean Completeness 
ove r Age 5 

Male Female 

0 . 9 5 1  0 . 944  
0 . 9 51 0 . 9 51 
0 . 9 2 3  0 . 9 3 9  
0 . 9 5 2  0 . 9 8 6  
0 . 90 1 0 . 9 3 5  
0 . 9 18 0 . 9 7 2  
0 . 913  0 . 9 7 2 
0 . 9 2 8  1 . 0 21 
0 . 9 3 6  1 . 0 3 5  

Note :  Growth rate for males = 0 . 0 29 5 1  female s = 

0 . 0 29 6 .  

Also presented i n  Table 5 0  are est imates based on 
projections cons istent with the stable and quas i-stable 
parameter s .  These were obta ined by dividing the observed 
death rate over age 15 by the one estimated via proj ec­
tion . The refore ,  in strict terms , the proj ect ion esti­
mates refe r  only to deaths over 15 . This choice was made 
because in 1964  the deaths under 15 were more l i ke ly to 
be a ffected by nonstable cond itions and because the 
completeness of reg istered deaths at young ages ( a t  bot h 
po i nts i n  t ime ) was l i kely to be d i f ferent f rom that of 
adu l t  deaths . The last observat ion applies espec ially to 
females , for whom the plateaus were chosen so as to 
exc lude the younger ages . 

Compar ison of the two types of estimates shows that 
they are fai r ly consistent . Overall , the proj ect ion 
e s t imates der ived f rom Set 2 are close r to the P reston­
Coale est imate s obtained by redistr ibut ing deaths tha n 
a r e  the Set 1 project ion est imates . I f  the project ion 
est imates are assumed to be cor rect ,  the Preston-Coale 
e s timates tend to sl ightly underest imate completeness . 
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TABLE 50 Es t imates of De ath Reg i strat ion Completeness 
Based on Appl icat ion of the Pre ston-Coale Me thod to 
Red i st r i buted Da ta, a 19 51 and 1 9 6 4 : Co lombia 

Maleb Female 

Pa rameter Set 1 Set 2 Set 1 Set 2 

.ill! 

Growth Rate . 0 2 3 8  . 0 2 4 2  . 0 2 3 8  . 0 24 2  
Plateau ' s  Range 0-3 5 0-35 1 5- 3 0  15-30 
Preston-Coale Es t imate • 7 55 . 7 6 8  . 70 0  . 7 12 
Proj ect ion Est imate . 78 6  . 78 8  . 7 4 7  . 7 4 8  

19 64 

Growth Rate . 0 300 . 0 2 9 5  . 03 0 0  . 0 29 6  
Plateau ' s  Range 0-35 0-3 5 20-35 20-3 5 
Pre ston-Coale Est imate . 8 19 . 800 . 7 94 . 7 76 
Proj ect ion Est imate . 8 31 . 8 18 . 83 0  . 80 1  

aBa sed o n  use o f  Zlotnik ( 1 9 81)  adj ustment for age 
exaggerat ion , with truncat ion at age 8 5 7  see text for 
explanation. 

bAn adj usted age d i stri but ion was used for 19 6 4 .  

Althoug h these compar i sons d o  not al low us to e s tabl i s h  
w i th certa i nty the be st  completeness est imates f o r  1 9 5 1  
and 1 9 6 4 , they do show that the stable and quas i- stable 
e s t imates presented i n  Tables 3 9  through 4 2 are not 
i ncon s istent w i th othe r evidence , once the def ic ienc ie s  
o f the latter are taken into account .  

2 . 3 . 5  The Spec i a l  Problems o f  Est imating Mor tal i t y  
i n 1 9 7 3  

To conclude , we  cons ide r the case of t h e  19 7 3  census and 
death reg i s trat ion around that year . Th i s  case has not 
been ment ioned i n  previous sect ions for two reasons : i n  
terms of quasi-stable model s , the 1 9 7 3  populat ion doe s 
not f i t  the assumpt ions unde r ly i ng them ( both fer t i l i ty 
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and mor tality started to decl ine pr ior to 197 3 ) J and i n  
te rms of i ntercensal compar isons , not only i s  there lac k  
of  a complete s e t  o f  reg istered deaths for the 196 4-7 3 
pe r iod , but also the populat ion dur ing that pe r iod i s 
les s  l i kely to be closed . S i nce both quasi-stable 
e s t imates and those yielded by the Preston-H i l l  method 
may be severely affec ted by such departures from the i r 
ba s ic assumpt ions , no attempt was made to apply them . 
Unfor tunately , the arguments just noted could also be 
u sed to i nval idate the u se of the P reston-Coale method . 
However ,  its relative s impl ic ity and the fac t  that recen t 
c hanges i n  fer t i l i ty are not very l i kely to affec t  its 
results , make i t  wor th using , i f  only for exploratory 
purposes . 

T h e  f i rst problem one faces in trying to apply the 
Preston-Coale method to the 1 9 7 3  data is the need to 
e s t ima te an appropr iate g rowth rate . S i nce evidence 
suggests that the 1973  census ach ieved a cons ide rably 
lower completeness of coverage than the 1964 census ( see 
Chapte r 1) , d i rect calculat ions of i ntercensal g rowth 
r ates are l i kely to y ield ser iously biased est imates . 
However ,  the 1974 post-enumerat ion survey ( PES ) provide s  
some guidel ines regard ing poss ible correct ion factors for 
the 1 9 7 3  census count . Accord ing to the PES , 9 2 . 8  percent 
of the pr ivate-household populat ion i n  Colomb ia ' s  depar ta­
men to& was enumerated by the 19 7 3  census ( DANE ,  1 9 8 1 ) . 
I f we take i nto account that this populat ion excludes all 
those l iving i n  the national ter r itor ies , in collect ive 
dwe l l i ngs , i n  I nd ian reservat ions , or serving i n  the armed 
forces , a 10-percent cor r ect ion does not seem h igh . When 
t h i s  correct ion i s  appl ied to the 1973  data and an inter­
censal g rowth rate i s  calculated on the bas i s  of the 196 4  
u nadj usted census count , the value obtained i s  0 . 0 283  for 
both sexes combined . S ince the adj ustment fac tors pro­
duced by the 1974 post-enumerat ion survey do not provide 
a breakdown by sex , and in any case the exclus ion of the 
a rmed forces implies that males require a g reater cor r ec­
t ion factor than females , we dec ided to use the same 
g rowth rate for the two sexes . 

The data used i n  applying the Preston-coale method 
w e r e  the 197 3  age d istr ibut ion of the populat ion i n  
pr i vate households publ i shed in the f inal 1 9 7 3  Censu s 
Report ( DANE , 1981)  and the mean age d istr ibut ion of 
deaths reg i stered dur i ng the year s 19 72 , 1973 , and 19 7 4  
( DANE , 1977d) . F igure 1 1  plots the age-spec i f ic complete­
ness e s t imates impl ied by these data . Once more , a 
certa i n  tendency to overstate age at death i s  not iced 
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FIGURE 1 1  Est imated Completeness of Death Reg i s trat i o n  
b y  Age , Using the P reston-Coa le Method Truncated at Age 
8 0 , with Growth Rate 0 . 0 2 8 , 1973 : Colomb ia  

among both males and females . For males , the tendency of  
completeness est imates to i nc rease as age increases i s 
less mar ked than for females , and for both sexes the 
u- shaped curve at younger ages , wh ich was bare ly sugg e s te d 
i n  the 1964  plots ( F igure 10 ) , has become more accentu­
ated . Th i s  init ial curvature i s  caused by deviat ions 
f rom s tabi l ity . 

As i n  Table S O , the completeness est imates i n  F igure 
1 1  we re der ived by apply ing the Preston-Coale method t o  

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 .

L e v e l s  a n d  R e c e n t  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  C o l o m b i a
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 7 9
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red istr ibuted data , generated by Z lotn i k ' s plateau- based 
r ed istr i but ion technique . The plateau for males ranged 
from age s  10  to 3 0 J for females ,  it  ranged from 20 to 
3 5 .  The mean of the mean est imates of completeness 
obt a i ned by truncat ing the red istr ibuted data at sever a l  
ages ( 4 5 to 8 5 )  was accepted as a f i nal completeness 
est imate . I ts value was 0 . 8 2 5  for male s and 0 . 7 3 5  fo r 
females . S ince the general consensus i s  that complete­
nes s  of reg istrat ion deter iorated after the changes made 
i n the vital reg istration system i n  the late 1 9 6 0 s , these 
est imates may seem at f irst  rathe r h igh . However , one 
must  remember that they represent death reg istrat ion 
completeness with respect to the completeness of enume ra­
t ion of the 1973  census . S i nce the latter is  ce r ta inly 
les s than one , absolute completeness of death reg istra­
t ion i s  lower than the 0 . 82 5  and 0 . 73 5  values . I t  i s  
also l i ke ly that sex differentials i n  the completeness o f  
census coverage may b e  at least partly respons ible for 
the i ncreased sex d i f ferential in death reg istrat ion 
completeness . 

D ue to lac k  of other mor tal i ty est imates for the 
per iod ,  it is  not poss ible to compare these 19 7 3  
completeness est imates with any other s .  However , the i r  
plausibi l i ty can be assessed by using the adj ustment 
fac tor s  they imply to estimate a se r ies of adj usted 
smx values . Table 5 1  shows some of these values and 
the leve ls in the •North• family of model l ife tables to 
which they correspond . The adjusted smx values are 
far from regular , since they are assoc iated with d i f feren t 
mor tal i ty leve ls at d i f ferent ages . However , the med ian 
leve ls seem reasonable and the s imilar i ty between the two 
sexes i s  reassur i ng . 

A l though we cannot pretend that these estimates of 
med i a n  mor tal ity levels are sol id , they may be the bes t  
ava i lable for the 1 9 7 0-80  decade . Due to the pauc i ty of 
data and the defects plaguing the few sources avai lable , 
the r e l iabil i ty and cons istency of est imates for recent 
per iods cannot be tested . There is , therefore , an 
unavoidable g ap i n  our knowledge about recent adult 
mortal ity levels in Colombia . 

2 . 3 . 6  Est imat ion of Adult Mortal ity Based on Orphanhood 
I n formation 

Data on the maternal orphanhood status of the populat ion 
were gathe red in 19 7 8  by the Nat ional Household Survey 
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TABLE 51  5mx Ra tes Ad j usted Ac cord i ng  to the 
1 9 7 3  Est imated Completeness of Death Reg istrat ion 
a nd the Leve ls They Imply in the Coale-Demeny No r th 
Mode l Life Table s :  Colombia 

Male Female 

North North 
Ag e  Mortal i ty Mortal i ty 
X smx Level smx Level 

15 . 00 2288 19 . 9 2 • 0017 29 1 9 . 5 2  
2 0  . 0 03 8 0 9  18. 9 4  . 0 02270 1 9 . 48 
2 5  • 00 4 3 6 5  18 . 3 8  . 00 2670 19 . 3 9  
3 0  . 0 0 4 7 3 6  1 8 . 9 0  . 0 03 590 18 . 3 6 
3 5  . 00 561 5  17 . 6 9  • 00 4790 1 7 . 4 3  
40 • 0 06 5 8 8  1 8 . 00 . 0 06307 16 . 80 
4 5  . 00 9 382 16 . 8 3 . 00 813 8 1 5 . 6 8  
50 . 0 13 0 9 1  16 . 6 7 . 0 1 1877 14 . 41 

Med i an 1 8 . 19 17 . 90 

Note s  Es t imated completeness o f  death reg i strat ion for 
male s • . 82 5 J female s • . 7 3 5 .  
(NHS ) . Brass and H i l l  ( 19 7 3 )  we re  the f i rst  to suggest a 
method to conver t  the observed proport ions orphaned to 
l i fe-table probab i l i ties of surviving from age 2 5  to ag e  
2 5+N ( N  dependi ng on the age of r espondents ) .  Later , 
H i ll and Trussell ( 19 7 7 )  proposed a mod i f ied ver s ion o f  
t he or ig inal technique , wh ich has been used here to 
est imate female adult mor tal ity . 

Table 5 2  shows the results of applying th is  method to 
the 1 9 7 8  NHS data . I n  add i t ion to the observed propor ­
t ions orphaned , the method r equ i res as input an e st imate 
of the mean age at wh ich women bear the i r  ch ildren . Th i s  
value , denoted by M ,  was est imated on the bas i s  o f  the 
NHS data themselve s and is equal to 2 7 . 0 7  years when the 
data are  c lass if ied accord i ng to standard f ive-year age 
g roups and to 2 7 . 2 3 whe n  nonstandard age g roups ( 18-2 2 ,  
2 3-2 7 ,  2 8- 3 2 , etc . ) are used . 

The use of data clas s i f ied accord ing to nonstandar d 
age g roups has proved e ffect ive i n  reduc ing b iases due to 
age-heap i ng ( H i l l  e t  al . , 1 9 82 ) . I n  the case of mor tal i ty 
e st imat ion based on orphanhood , the systematic over­
report ing of age that results f rom the combination of 
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TABLE 5 2  Es t imates o f  Ad ult Female Mortality Based on 
Orphanhood I nformat ion from the 19 7 8  NHS : Colombia 

North 
Mortality 

Age Proport ion• 1(25+N) Level Tiae 
Group Not Orphaned N 1 ( 2 5) ( Peaalea) Re ference 

Standard• · 

15-19 . 9 401 20 . 9 366 1 9 . 6 3  1970 . 7  
20-2 4  . 9187 25 . 9182 2 0 . 04 1969 . 0 
2 5-2 9 . 8 4 92 30 . 8 530 1 8 . 0 8  1967. 5 
30-34 . 7528 3 5  • 7613 16 . 04 1966 . 1  
3 5-3 9 . 6 668 4 0 . 6 799 15 . 8 7 1 9 6 5 . 1 
40-4 4  . 5 574 4 5  . 5 6 9 0  15 . 72 1964 . 4  
4 5-4 9 . 4 389 50 . 4 3 9 2  16 . 0 4 1 9 6 4 . 0 

Nonatandardb 

18- 2 2  . 9 251 20 . 9 365 19 . 6 2 1969 . 7  
23- 2 7  . 8 798 25 . 8989 18 . 65 1968 . 1  
28-3 2 . 7 969 30 . 8 344 1 7 . 0 3  1 9 6 6 . 7 
33-37 . 7 070 3 5  . 7631 16 . 12 1965 . 5 
3 8-4 2 . 60 0 2  4 0  . 6 7 62 15 . 7 1 1 9 6 4 . 7 
43-4 7  . 48 2 3  4 5  . 5 710 15 . 80 1964 . 2  
48-5 2 . 3 480 50 . 4 28 5  1 5 . 6 3  1 9 63 . 4  

... . 2 7 . 0 7 .  
� • 2 7 . 2 3 .  

heaping on ages end ing in 0 or 5 and the use of f ive-yea r 
age g roups star ting at those ages leads to an over­
estimat ion of the leng th of exposure to the r isk of dy ing 
among the respondents ' mothers and hence to underest imates 
of female mortality . In the Colombian data , the ex istenc e 
of such biases can be not iced by compa r i ng the mor tal i ty 
levels assoc iated with equ ivalent 1 ( 2 5+N) /1 ( 2 5 )  values 
der ived f rom standard and nonstandard age g roups . I n 
general , those assoc iated with the nonstandard groups ar e 
lower than those assoc iated with the standard , and i t  i s 
clear that the t ime trend implied by the nonstandard 
es t imates is  more cons istent (closer to be i ng str ictly 
dec l i ning ) than that impl ied by the standard age g roups . 

Mor tal i ty est imates der ived from orphanhood informat ion 
do not refer to only one point in time but represent the 
ave rage mor tali ty exper ience over some per iod preced i ng 
the survey . Obviously , i f  mor tal i ty had remai ned f ixed , 
t he exact per iod to wh ich the est imates refer wou ld be 
irrelevant . But in cases such as the one at hand , wher e 
mor tal i ty has not been constant and where the est imates 
themselve s suggest some change over t ime , it is impor tan t 
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to es tabl ish prec isely the t ime reference of the est imate s  
obta ined . 

B r ass and Bamgboye ( 19 8 1 )  have sugges ted a me thod of 
est imating th i s  reference per iod . The me thod assume s 
t hat mor tal ity has been chang ing smooth ly and it  use s as 
input the same data as the mor tal ity est imat ion method 
( that i s , the propo r t ions not orphaned and the mean age 
of mothe r s  at the b i r th of the i r  children ) . The las t 
column i n  Table 5 2  shows the t ime reference est imates 
assoc iated with each est imated mor tal ity leve l . 

These t ime re ferences make it  poss ible to compare the 
mor tal i ty est imates in Table 52 with those obta i ned 
e a r l ie r . I n  doing so , we have used the est imates der ived 
by us ing nonstandard age g roups , s i nce the i r  biases a re 
l i kely to be smalle r . The obvious compar ison possible i s  
that o f  the mor tal i ty leve l est imated for 1964 and the 
one obta i ned on the bas i s  of quasi- stable mode ls . 
Accord i ng to Table 52 , i n  1964  females were subj ect to a 
mortal i ty level of about 1 5 . 7  or 15 . 8 .  According to the 
Set 1 and Set 2 of  est imates in Table s 40  and 4 2 , 
r espec t i ve ly , the leve ls in 1964  were  16 . 1  and 1 5 . 6 ,  
respect ive ly . Set 2 i s  close r to the orphanhood-base d 
e st imates than Set 1 ,  but the overall consistency i s  
reassur ing . 

As a check for more recent per iods , the mor ta l i ty 
est imates der ived from the 1973  data (Table 5 1 )  can be 
compared w i th those- der ived f rom orphanhood informat ion 
about young e r  re spondents . I f  we accept , as the censu s 
data i nd icate , that leve l 18  i s  an appropr iate mor tal i ty 
est imate for 1 9 7 3 , the orphanhood estimates whose t ime 
r eference is  c lose to this  point ( those assoc iated with 
ag e groups 18-22 , 23-2 7 and , even , 2 8-3 2 )  are too h ig h 
( imply i ng very low mor tal i ty ) . The existence of pos it ive 

biases in the e s t imate s of mor tal ity leve l der ived from 
d ata for young respondents i s  we ll documented ( Brass and 
H i ll , 1 9 7 3 ) and is usually ascr ibed to the " adopt ion 
e f fect , "  that i s , the tendency of young respondents whose 
biolog ical mother s  have d ied to repor t  the survival status 
o f  the i r  stepmother s . Al though i t  seems somewhat unl i kely 
tha t the adopt ion e f fec t would be operat ing at re lat ively 
advanced ages such as 2 3- 2 7 , its  res idual inf luence , 
coupled w i th some tendency ( e spec ially among males ) to 
overstate age may be caus ing the low mor tal ity est ima tes 
observed . I n  any case , the mor tal ity trend impl ied by 
t he orphanhood e s t imates seems suspect even when j udged 
i ndependently : changes  of one leve l or more between t ime 
points that are not even two years apa r t  are c lear ly 
implaus i ble . 
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In conclus ion , the mortal i ty est imates der ived from 
o r phanhood i nformation and referr ing to years pr ior to 
19 6 6  are acceptable and consi stent with other evidence . 
Those for 1967  and later imply relat ively h igh model 
mor ta l i ty levels ( i . e .  low mor tal i ty )  that do not seem 
plaus ible . 

2 . 3 . 7  Est imates of Adult Mor tal i ty Based on Widowhood 

Tables 53 and 54 present est imates of survival probabi l i­
t ie s  der ived from informat ion on the survival of f i r st 
spouse , gathered by the 197 8  NHS . The est imat ion method 
u sed is that presented in U . N .  Manual X ( Uni ted Nations , 
198 2 ) . Also d isplayed are the mor tal ity levels impl ied 
by each of the est imated survival probabi l i t ies within 
the •Nor th • family of model life tables . Once more ,  two 
g r oupings of the bas ic data have been used in each case : 
standard and nonstandard f ive-year age groups . 

A r apid compar ison of the levels assoc iated with the 
surv ival estimates shows that mor tal i ty among males 

TABLE 5 3  Es t imates o f  Adul t Femal e Mortality Based on 
Widowhood I nformat ion from the 1978 NHS : Colombia 

North 
Proport ion Mortality 

Ag e Not W idowed l.!.!l. Leve l  Ti• 
Group (Male e) N 1 ( 2 0 )  ( Pnal . .  ) Reference 

Standard• 

25- 2 9  . 9 90 9  2 5  . 9 90 6  20. 4 5  1978. 0 
30-34 :9883 30 . 98 7 8  22 . 4 8 197 5 . 7 
3 5- 3 9  . 9 740 3 5  . 9 728 21 . 2 2  1973. 4 
40-44 . 9 501 40 . 9 466 19 . 64 197 1 . 2 
4 5-4 9  . 9 27 4  4 5  . 9 244 19 . 4 8 1969. 2 
50-54 . 9 005 50 . 8992 1 9 . 4 2  1967 . 5 
5 5- 5 9  . 8 958 5 5  . 9009 21 . 3 9  1966. 4 

Non-Stendardb 

28- 3 2  . 9 8 7 4  3 0  . 9 81 1 20 . 7 8 1976 . 6 
3 3- 3 7  . 9828 3 5  . 97 8 3  2 2 . 10 1974 . 4  
3 8-4 2 . 9 6 4 3  4 0  . 9 560 20 . 6 4 1972. 1 
43-47 . 9 284 4 5  . 9130 18. 59 1969 . 9 
4 8- 5 2  . 9150 50 . 9018 19. 5 8  1968 . 2 
53-57 . 9048 5 5  . 89 3 5  20 . 97 1966 . 8  
5 8- 6 2  . 8 39 3  6 0  . 81 8 5  1 9 . 2 4  1965. 6 

•sMIIMf • 2 2 . 8 5 1  SMI\M• • 2 6 . 3 3  
bsMIIMf • 2 2. 8 4 1  SMAMm .  2 6 . 41 
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TABLE 5 4  Es t imates o f  Ad ult Ma le Mortal ity Based on 
Widowhood I nformat ion from the 19 7 8  NHS : Colombia 

North 
Proport ion Mortality 

Aq e  No t  W idowed .!..ilil. Leve l  Ti-
Group ( Feaale a) N 1 ( 20 ) ( Female a )  Reference 

st andard• 

20-24 . 9 8 4 7  2 5  . 9 790 18 . 0 9 1 9 7 8 . 6 
2 5- 29 . 97 8 5  30  . 96 5 6  19. 6 8  1976 . 4  
30-3 4 • '9 64 6  3 5  . 9 497 19 . 9 9  1 9 7 4 . 1 
3 5-39 . 93 7 1  4 0  . 9 219 19 . 18 1971 . 8  
40-4 4 . 8 8 6 9  4 5  . 8 7 40 17 . 5 7 1 9 6 9 . 8 
4 5-49 . 8 2 5 0  so . 8174 16 . 46 1967 . 9 
S0-5 4  • 7 565 5 5  • 7 5 81 1 6 . 14 1 9 6 6 . 4 
S S- 5 9  . 6 6 7 1  6 0  . 6792 1 5 . 5 6  19 6 5 . 0 

No natandardb 

2 3- 2 7  . 9 8 7 3  2 5  . 9 8 61 21 . 0 4  1 9 77 . 3 
2 8 - 3 2  . 9 6 7 8  3 0  . 96 5 1  1 9 . 58 1975 . 0 
3 3- 3 7  . 9 46 9  3 5  . 9 4 50 1 9 . 3 8  1 9 7 2 . 7 
3 8-4 2 . 9 0 0 6  40 . 90 4 2  1 7 . 51 1970 . 5  
4 3-4 7 . 8 6 24 4 5  . 8 7 3 9  1 7 . 5 6 1 9 6 8 . 7 
48-52 . 7 7 6 3  so  . 80 4 3  15. 71 1966 . 9  
5 3- 5 7  • 714 7 5 5  . 7 61 1  16 . 2 8  19 6 5 . 6  

4SMAMt • 2 2. 8 5 :  SMAMa • 2 6 . 3 3  
bs MAM f • 2 2. 8 4 :  S MAMa  • 2 6 . 41 

( es t imated on the bas i s  of answers  by female respondents ) 
i s  cons is tently h igher than that among females ,  the 
d i f ferential be ing of at least two mor tal ity levels fo r 
e ach e s t imate . Several factors may cause such unexpected 
d i fferentials , inc lud ing cons istent exaggerat ion of male 
ages , consistent under statement of female ages , or the 
fac t that males repor t less accurately the surviva l of 
the i r  f i r s t  spou ses than do females .  The last i s  a fa i r ly 
common cause of bias i n  populat ions l i ke Colomb i a ' s  wher e 
consensual un ions are f r equent and men tend to repor t the 
survival status of the i r  current spou se rather than tha t 
o f  the i r  f ir s t  spouse . Compar i son of the dated mor tal i ty 
est imates for females ( Table 5 3 ) w i th those der i ved f rom 
o rphanhood i nformat ion ( Table 5 2 )  shows that the levels 
obta i ned f rom widowhood data are too high , even for th e 
e a r l ier per iod s .  Hence , these est imates have to be 
rej ec ted . 

I n  contrast , the est ima tes of male mor tal ity der ived 
f rom the widowhood status of females ( Table 5 4 ) are not 
e n t i rely i ncons istent w i th other est imates of male 
mor tal i ty . Those der ived from repor ts by younger wome n 
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( le s s  than 3 9 )  are , however ,  fa i r ly h igh . Although n o  
e s t imate refer s exac tly t o  1964 , the one der ived from age 
group 5 5- 5 9 , wh ich refers to 196 5  ( 15 . 5 6 )  is f a i r ly c lose 
to the e s t imates der ived by us ing qua s i-stable models 
( 15 . 9 4 accord ing to Set 1 data and 15 . 7 2 accord ing to Se t 
2 data) . However , i t  i s  d i f f icult to establ i sh with 
cer ta inty wh ich of these est imates i s  • best , • and i f  on e 
r e j ects the estimates refer r ing to the 1970 s , only a 
rathe r rough ind icat ion of trend can be obtained from 
those cor respond ing to the 1960 s .  

T o  conclude , we stress that for males the est imated 
levels for recent per iods are unreal istically h igh , so 
they do not inval idate the est imates made above on the 
bas i s  of the 1973 census and death reg istration data . 
Est imates for ear l ier per iods seem acceptable , althoug h 
i t  i s  d i f f icult to establ ish whether the s tandard or the 
nonstandard set is better . The cons istency between the 
19 6 5  e s timates and those der ived via quasi-stable models 
i s  reassur ing . The widowhood-based estimates for females , 
on the other hand , are d isappointing . Both the i r  internal 
incons istenc ies ( the trend they imply is far from smooth ) 
a nd the i r  marked deviat ions f rom comparable estimates 
der ived f rom other sources render them h ighly suspect . 
Th e i r  future use , therefore , is  not recommended . 

2 . 3 . 8  F inal Mortality Estimates for 19 50-7 5 

I n general , the revised stable and quasi-stable est imates 
of adult mortal i ty presented in Tables 39 through 4 2  
appear sat isfactory on the bas is o f  all possible con­
s i s tency tests . Hence , they have been adopted as 
bas ically representat ive for the 1950-64 per iod . The 
evidence refer r ing to subsequent year s is both sparse and 
weaker i n  nature . The best poss ible estimates for the 
19 70-79 decade are probably those der ived f rom the 197 3 
census and f rom reg istered deaths adj usted for under­
reg i stration . When interpreted in terms of the •Nor th • 
f am i ly of model l ife tables , s uch est imates yield med ian 
leve l s  that are both plaus ible and i n  l i ne wi th reliabl e 
e s t imates der ived f rom other sources ( orphanhood and 
female widowhood ) . Hence , they have also been adopted a s  
s a t i sfactory . 

Due to the ava ilab i l i ty of abundant and better qual i ty 
data , fa i r ly rel iable est imate s of ch ildhood mor tal i ty 
can be obtained for the 1965-75 per iod .  Although some 
estimate s are avai lable for year s pr ior to 19 6 5  ( see 
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Table 3 2 ) , the i r  rel iabil ity i s  open to quest ion , 
e spec ially because they approx imate too c losely the 
flawed infant mor tal i ty est imate s obta i ned from v i ta l  
r eg i strat ion . Compar ed to those impl ied by the s table 
and quasi-stable est imates for the same per iod , they 
appear to underest imate mor tal i ty .  

To produce a complete f i nal ser ies  o f  mor tal i t y  
e s t imates for the 1 9 5 0 - 7 8  pe r iod , w e  used year ly l i fe 
table s generated on the bas is  of stable and quas i-s tabl e 
e st imates of Set 2 ( Tables 4 1  and 4 2 )  v i a  l i near inter­
polat ion within the log i t  system , wi th "West" female 
level 16 as  the standard . Th is  set was complemented by a 
ser ies of year ly l i f e  tables for 1964-7 3 , wh ich wer e  
obtained by the same process u s i ng "Nor th" leve l 18 for 
both males and females as an est imate for 1 9 7 3 . A mixed 
mode of extrapolat ion was used to prolong the ser ies 
beyond 19 7 3 . L i near change was assumed only unt i l  19 7 5  
a nd f rom then on the r a te of change i n  mor tality was 
drast ically reduced . Unce r tai nty about the true leve l s 
p revalent i n  the most r ecent per iods made the use of 
almos t unchang ing mor tal i ty seem r easonable . 

Once a ser ies of cons istent l i fe tables for the 1950- 7 8  
per iod had been calcu lated , they wer e  merged w i th the 
c h i ld mor tal i ty est imates for 1962-78 from Table 3 2 .  Two 
leve l s  of cons iste ncy wer e  ma i nta i ned dur i ng the merg i ng 
process : inte r nal consistency of each l ife table that was 
generated , and long itud ina l cons istency of the est imate s 
( i n  the sense that the i r  trend over t ime should be reason­
able ) . The f i rs t  type of cons i stency was g iven pr ior i ty , 
a nd the r e fore a certain roughness was tolerated i n  the 
t ime trend of some par ameter s . The merg i ng proces s 
a ltered l ittle the f inal ch i ld mor tal i ty est imates for 
females , but it mod i f ied the male est imates somewha t  mor e . 
Table 5 5  shows our f i nal chi ld mor tal i ty est imates by sex 
for 19 50- 7 8 . 

Table 2 ( in the summary at the beg inning of the repor t )  
presents yearly est imate s o f  the expec tation o f  l i fe a t  
b i r th ,  eo , and o f  the expectat ion o f  l i fe a t  age 5 ,  
e5 , for the 1950-78  per iod . Abr idged l i fe tables , by 
s ex for 1950 , 19 5 5 ,  1960 , 1965 , 1 9 7 0 , and 197 5  appear i n 
Append ix F ( Tables F . l through F . 6 ) . 

2 . 3 . 8 . 1  Comparison of Fina l Morta l i t y  Estimates Wi th 

Earl i er Est imates 

A r r iaga ' s  est imates of eo and e5 for 1 9 5 1  (Table 3 5 )  
a re h igher than the f inal est imates presented i n  Table 2 
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TABLE 5 5  
19 5 0 -7 8 : 

Ye ar 

19 50 

1 9 5 1  

1 9 5 2  

19 5 3  

1 9 5 4  

19 5 5  

1 9 5 6  

1 9 5 7  

1 9 5 8  

1959 

1960 

1961 

19 6 2  

1 9 6 3  

1 9 6 4  

1 9 6 5  

1 9 6 6  

1967 

1968 

19 6 9  

19 70 

1 9 7 1  

19 7 2 

1 9 7 3  

1 9 7 4  

19 7 5  

19 7 6  

19 7 7  

19 78 

Fe .ale 

1<10 

. 13 7 5  

. 13 4 7  

. 1 2 9 4  

. 12 4 2  

. 1 19 3 

. 1 14 5  

. 1 0 9 8  

. 1 05 3 

. 1 01 0 

. 09 6 9  

. 0 9 2 4  

. 08 8 4  

. 0 8 5 2  

. 0829 

. 0 81 3  

. 0796 

. 0 777 

. 07 5 8  

. 0 7 3 9  

. 0 7 1 7  

. 0 691 

. 06 6 6  

. 0 6 4 2  

. 0619 

. 0 60 6  

. 06 0 3  

. 0 60 0  

. 05 9 7  

. 0 59 4  

113 

Fi nal Ch i ld Mortality Es t imates by Sex , 
Colombia 

. 17 40 

. 17 0 9  

. 16 47 

. 15 8 9  

. 15 30 

. 14 7 4  

. 1419 

. 13 6 6  

. 13 1 5  

. 12 6 6  

. 1 2 1 5  

. 1 16 8  

. 1 12 8  

. 1097 

. 1 0 71 

. 1045 

. 1 01 7 

. 09 8 9  

. 0 9 6 2  

. 09 3 3  

. 0 90 4 

. 08 7 6  

. 0 848 

. 08 21 

. 0 80 7 

. 0804 

. 0 80 2  

. 0799 

. 0 796 

. 190 8 

. 18 7 6  

. 18 1 1  

. 17 4 8  

. 16 87 

. 16 2 8  

. 15 70 

. 1 514 

. 14 60 

. 1407 

. 13 56 

. 13 0 7  

. 12 59 

. 1 21 2  

. 1 16 7 

. 1 14 5  

. 1 U 2  

. 1076 

. 10 3 2  

. 09 9 4  

. 0 962 

. 09 3 4  

. 0 90 8 

. 08 8 1  

. 0 866 

. 08 6 4  

. 0 861 

. 08 5 9  

. 0 856 

. 21 0 7  

. 20 7 2  

. 20 0 4  

. 19 3 8  

. 1 8 7 4  

. 1 811 

. 1 7 50 

. 1690 

. 16 3 3  

. 1576 

. 15 2 2  

. 1468 

. 14 1 7  

. 13 6 7  

. 13 1 8  

. 1295 

. 12 68 

. 1 215 

. 1 16 5 

. 1 124 

. 1 090 

. 1063 

. 1 0 3 8  

. 10 10 

. 0 995 

. 09 9 3  

. 0 991 

. 0990 

. 0 988 

l()qO 

. 2 3 2 2  

. 2 2 87 

. 2 21 8  

• 2 1 51 

. 20 8 5  

. 2 0 21 

. 1 9 5 8  

. 18 9 7  

. 1 8 3 7  

. 17 7 9  

. 17 2 2  

. 1666 

. 16 1 2  

. 1560 

. 15 0 8  

. 1483 

. 14 53 

. 13 9 3  

. 13 36 

. 1280 

. 12 21 

. 1 16 5  

. 1 119 

. 1082 

. 1 066 

. 1068 

. 10 6 7  

. 1 066 

. 1 064 

Mala 

. 16 1 9  

. 15 8 7  

. 1 5 24 

. 1464 

. 14 0 5  

. 13 4 9  

. 12 9 4  

. 12 4 2  

. 1 191 

. 1 142 

. 1 0 9 5  

. 1049 

. 1 00 6 

. 09 7 3  

. 0 9 4 2  

. 0920 

. 0 901 

. 08 7 5  

. 0 8 4 9  

. 0 8 2 2  

. 0 7 9 3  

. 0 7 6 5  

. 0 7 3 8  

. 0 7 12 

. 0 6 9 3  

. 0690 

. 0 6 8 7  

. 0684 

. 0 681 

. 1 9 8 3  

. 19 4 8  

. 18 7 9  

. 1 813 

. 17 4 8  

. 16 8 5  

. 16 24 

. 1565 

. 15 0 7  

. 14 5 1  

. 13 9 7  

. 13 4 5  

. 12 9 4  

. 1 2 1 2  

. 1 1 7 3  

. 1 146 

. 1 120 

. 10 8 5  

. 1 0 51 

. 10 1 6  

. 0 9 8 2  

. 0 949 

. 0 917 

. 08 8 5  

. 0 861 

. 08 5 8  

. 0 8 5 5  

. 08 5 2  

. 0 8 4 9  

. 21 4 7  

. 21 1 1  

. 20 40 

. 19 7 1  

. 19 0 4  

. 18 3 9  

. 1 7 7 5  

. 1 714 

. 16 54 

. 1595 

. 15 3 9  

. 1484 

. 14 30 

. 13 2 0  

. 12 78 

. 1 249 

. 12 20 

. 1 1 8 1  

. 1 14 2 

. 1 104 

. 1 0 6 7  

. 10 3 2  

. 0 997 

. 09 6 3  

. 0 9 3 7  

. 09 3 4  

. 0 931 

. 0 9 2 8  

. 0 9 2 5  

. 2 3 3 7  

. 2 300 

. 2 2 2 7  

. 2157 

. 20 8 7  

. 20 2 0  

. 19 5 4  

. 1889 

. 18 27 

. 1766 

. 17 0 6  

. 1648 

. 1 5 9 2  

. 1489 

. 14 4 2  

. 1408 

. 13 7 5  

. 1 329 

. 12 8 4  

. 12 4 2  

. 1201 

. 1162 

. 1 12 4 

. 10 8 7  

. 1 0 5 9  

. 1056 

. 1 0 5 3  

. 1050 

. 1 0 4 7  

. 2 5 3 3  

. 2 4 9 7  

. 2 4 26 

. 2 3 5 6  

. 2 2 8 7  

. 2 2 2 0  

. 21 5 5  

. 20 9 0  

. 2 0 28 

. 19 6 6  

. 1 9 0 6  

. 18 4 8  

. 1 7 9 1  

. 17 3 5  

. 16 81 

. 16 5 4  

. 16 23 

. 15 6 3  

. 1 5 0 5  

. 14 4 9  

. 13 9 5 

. 1 3 4 2  

. 1 2 9 1  

. 1 2 4 1  

. 1 19 3  

. 1 189 

. 1 1 8 4  

. 1 1 7 9  

. 1 1 7 5  

because they depend on the assumpt ion that mor tal ity 
s tar ted to decline in 1938 . Under th i s  assumption , the 
g rowth rate for 1951  was g reater than the one impl ic it i n  
our est imates and , coupled with a f ixed age d istr ibut ion , 
i t  produce s lower estimates of mor tal i ty ( i . e . , g reate r 
expectations of l ife ) . Al though A r r iaga ' s  assumpt ion 
cannot be totally d isproved , the s imilar i ty between th e 
19 3 8  and 1951 age d istr ibut ions ( Lope z , 19 68 ) does not 
suggest that mor tal ity had been chang ing for a long t ime 
by 19 5 1 .  Fur thermore , Arr iaga does not address the case 
of the 1964 populat ion . I f  h i s  assumpt ions abou t 
decl in i ng mor tal ity were cor rect , mor tal ity in 1964 wou ld 
be lower than the estimates in Table 2 ( s ince the est i­
mated g rowth r ate for 1964 would be h igher than the ones 
used i n  Tables 3 9  through 4 2 ) . However , as the orphanhood 

Copyright © National Academy of Sciences. All rights reserved.

Levels and Recent Trends in Fertility and Mortality in Colombia
http://www.nap.edu/catalog.php?record_id=19579

http://www.nap.edu/catalog.php?record_id=19579


114 

and female widowhood est imates sugges t ,  th i s  was not th e 
c ase . 

The Table 2 est imates can a lso be compared to Potter 
and Ordonez ' s  e 5 est imates for 1938 , 19 5 1 ,  and 19 7 3 , 
s hown i n  Table 5 6 . As with A r r i aga ' s  est imates , the 
Potter and Ordone z est imate s are h ighe r than those i n 
Table 2 ,  a fact that i s  not supr i s ing g iven the pos it ive 
bias that exaggerat ion of age at death introduces i n  the 
completeness e s t imates , a bias wh ich was not taken into 
account by Potte r and Ordone z . Even so , the d i f f erenc e 
be twee n  the two sets of est imates for 1973  i s  small . 

A th ird set of mor tal i ty est imate s that has been widel y  
u sed i s  Bayona ' s  est imates for 1 9 6 4  and 1973 , wh ich wer e  
der ived via a regress ion mod e l  ( Bayona , 1977b) . Bayona 
u sed data from several depar tamento& with relat ive ly good 
data to est imate the parameter s  of l i near equat ions relat­
i ng the values of a var iable r epresenting the leve l of 
"mode r n i zation" to estimates of mor tal ity ( the overal l 
death r ate and the expectat ion of l i fe at bi r th ) . Then , 
the est imated l i near equat ions were  used to pred ic t  the 
mor tal i ty par ameters prevalent i n  depar tamento& w i th 
i nadequate mor tal ity data . The expectat ion of l i f e  fo r 
the country as a whole was obta ined i n  a s imi lar fash ion . 
• south " mode l l i fe table s wer e  then se lec ted on the bas i s  
o f  the est imated eo values , and all other parame ters  
were der ived from these l ife tables . Table 5 7  d i splays 
Bayona ' s  est imate s of e 0 and e 5 for the country as a 
whole . Bayona ' s  e 0 est imates ag ree fa i r ly we ll w i t h  

TABLE 5 6  Potter and Ordonez ' s Es t imates o f  De ath 
Reg i str ation Completeness and e5 by Sex , 19 5 1 , 19 64 , and 
197 3 : Colombia 

Male Female 

Ye ar Completeness e5 Completeness e 5 

19 51 . 8 70 5 4 . 9  . 8 6 5  5 7 . 5  
196 4  . 880  5 9 . 7 . 880  6 3 . 2  
19 7 3  . 7 4 0  6 1 . 1 . 7 40 6 4 . 8 

Source : Potter and Ordone z ( 19 7 6 ) . 
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TABLE 5 7  Bayona • s  Est imates of eo and e5 by Sex , 
196 4 and 197 3 : Colombia 

Male Female 

Ye ar eo e5 eo es 

19 64  5 3 . 6 6  5 9 . 8 2  5 6 . 9 9 6 2 . 7 9  

197 3  5 7 . 14 6 1 . 8 2  60 . 8 2 6 5 . 0 7 

Sourc e : Bayona ( 19 7 7b) .  

those i n  Table 2 ,  but h i s  e 5 est imates are h igher than 
t he Table 2 values . This  d i screpancy ar i ses because the 
model chosen by Bayona to represent mor tal i ty ,  namely 
• south• , does not approx imate adequately t r ue mortality 
exper ience in Colombia . I n  fact , i t  i s  interest i ng to 
note that even though Bayona h imsel f  asse r ts that the 
est imates proposed by Potter and Ordone z are too h igh , 
h i s  own es values are , in general , h igher . Therefore , 
a l though the e0 est imates he proposes seem r easonable , 
i t  seems unwise to use any other parameters der ived f rom 
h i s  set of life tables . 

F inally , we consider the u . s .  Bureau of the Census 
( 19 7 9 )  est imates of e 5 i n  1973 : 5 9 . 8  for males and 
6 3 . 3  for females . These est imates are very close to 
those i n  Table 2 ,  but the cor respond ing e o est imate s 
( 5 7 . 1  for male s and 60 . 8  for females ) are not iceabl y 
lower than those in Table 2 ( 58 . 0 9 and 6 1 . 68 , 
respec t ively ) . The reason for th i s  d i screpancy i s  tha t 
the child mor tal ity estimates proposed by the u .s. Bureau 
of the Census are der ived via the •west• model wh ich , a s 
i llustrated ear l ier i n  this  chapter , does not adequately 
represent recent Colombian mor tal ity . 

Thus , most of the d i screpancies observed between the 
f inal set of mor tal i ty est imates presented here and thos e 
proposed elsewhere can be attr ibuted to known causes of 
er ror . No ev idence of ser ious and cons istent biases i n  
t h e  s e t  proposed here could be found . 
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2 . 4  SUMMARY 

Mortal i ty levels i n  Colombia  have dec l i ned cons istently 
dur ing the pas t  three decades . From 19 5 0  to 1 9 7 5  the 
c ountry exper ienced on average annual ga i n  in the 
expec tat ion of l ife at b i r th of approx imately 0 . 6 0 year s 
for males and 0 . 62 year s for females . A substant ial 
propo r t ion of these g a i ns was due to large dec l ines i n 
c h i ldhood morta l i ty .  Dur i ng the same per iod , infant 
mor tal i ty decreased by some 57  percent , wh i le the 
r educt ion in mor tal i ty f rom b i r th to age 5 amounted to 
about 55 percent . Although reliable est imates for the 
most r ecent year s are not yet ava i lable , i t  i s l i kely 
that thi s  decl ine has cont i nued . 
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ESTIMATION OF FERTILITY 

Accord ing to all avai lable est imates , Colombia has exper i­
enced a r apid decline in fer t i l i ty dur ing the past 15 
yea r s . Th i s  dec line was f i rst  documented by the analys i s  
of the 1969 NFS data (ASCOFAME , 1973b) . Data from the 
197 3  census sample conf i rmed it ( Potter and Ordonez , 
19 7 6 ; Potter et a l . , 1976 ; DANE , 1976a) , as d id the data 
gathered by all the more recent surveys ( 19 7 6  CFS , 197 8 
Contracept ive P revalence Survey , and 1 9 7 8  NHS ) .  The f act 
that a dec l ine has  taken place is  unden iable , bu t 
unce rtaint ies r emain about what the current level is  and 
about what the leve l was be fore the dec l i ne began . 

I n  this chapter the ava i lable evidence is  examined in 
an attempt to f ind the best answer  to these two quest ions . 
E s t imates of fer t i l i ty levels and trends have been 
obta ined essentially from three types of i nformation :  
f e r t i l ity h i stor ies ; births i n  a g iven year and par ity 
repor ts ; and the enumerated chi ldren , classif ied by ag e 
of c h i ld and age of mother . 

3 . 1  DATA FROM FERTILITY H I STORIE S  

Th e  f er t i l ity h i story ( or maternity h istory) o f  a woman 
i s  a l i s t  of the ch i ldren she has borne and the t imes at 
wh ich they were born . I nformat ion about pregnanc ies not 
result ing in live births may also be inc luded , togethe r 
w i th i nformat ion about the survivorsh ip s tatus of each 
ch i ld . Fer t i l ity h i stor ies are usually recorded by mean s 
o f  f a i r ly lengthy quest ionna i res . Two s·urveys that 
gathered fer t i l i ty h i stor ies have been carr ied out at th e 
nat ional level in Colombia : the 1969 NFS and the 1976  
CFS . 
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3 . 1 . 1  Data from the 1 9 6 9  NFS 

I n pr inc iple , f e r t i l i ty h i s tory i nforma t ion is ideal for 
study i ng fer t i l i ty levels and trends through t ime . I n 
prac t ice , however ,  e r rors often present i n  the data lessen 
the i r  value . Therefore a thorough sc rutiny of the data ' s 
q ua l i ty i s  necessary before accept i ng the val i d i ty of 
est imates der ived from them . In the case of Colombia , i t  
s eems f a i r  to say that only the CFS data have been sub­
j ec ted to deep sc rutiny . Lac k of adequate tabu lat ion s 
has prevented mor e  thorough analys is  of the NFS data , 
summa r i zed in Table s 5 8  and 59 . For example , deta i led 
e s t imates of age- spec i f ic fer t i l ity r ates by f ive-year 
cohor ts are ava i lable only for rural areas . For urban 
a reas , the publ i shed age-spec i f ic f e r t i l i ty rates by 
f ive-year  per iod s  cove r only the 10 yea r s  preced i ng th e 
s urvey , so i t  i s  not possible to est imate cohor t f e r t i l­
ity . Th i s  l imi tat ion severely r educes the poss i b i l i t ie s 
for assess ing the overall qua l i ty of the data . 

Yet , even from these sketchy tabulat ions , some conc l u­
s ions can be drawn . For example , not ice how for every 
age group i n  the rural sec t ion of Table 5 8  the rates i n 
the ear liest per iod are the lowest ( except for age g roup 
4 0-4 4 ) . This  would imply that the 193 4 - 3 8  cohor t  ( wome n 
aged 4 5- 4 9  i n  1969  who wer e  at the beg inning of the i r  
chi ldbear i ng--ages 1 5- 1 9-- in 193 4- 3 8 ) had lower fer t i l i t y  
t han its  successor s .  I n  add i t ion , accord ing t o  Table 59  
the  ave r ag e  numbe r of ch i ldren r epor ted by th i s  cohor t i s 
s imilar to the average r epor ted by the 1944-48  cohort 
( women aged 3 5- 3 9  i n  19 6 9 ) , even though the latter was 1 0  
years  younger a t  the t ime of i nterview .  S ince the 
i nc r ease in fer t i l i ty that th i s  impl ies is so unl i ke ly , 
one must search for a more plaus ible explanat ion of the 
r epor ted data . Event omiss ion by older women ,  an error  
commonly observed i n  fer t i l i ty-history data , i s  a possible 
one . The fac t  that mor tal ity leve l s  est imated from NFS 
d ata are also too low ( see F igure 4 )  supports th is  
poss i b i l i ty .  

Fur ther ev idence i n  its  support i s  obtained f r om  the 
19 7 6  CFS data . Table 60 compare s the per iod est imate s o f 
age-spec i f ic f e r t i l ity r ates der ived from the NFS w i th 
those from the CFS mate r n i ty h i story data . I n mos t case s 
the CFS e st imates are h igher . The d ifferences i n  te rms 
of fert i l i ty c umulated to age 35 imply that the NFS 
u nderest imated fer t i l i ty by about 3 percent i n  the last 
two per iods . For 1960-64 , the ag reement between the two 
sources is much c lose r . 
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TABLE 5 8  Ag e-Spec i f ic Fer t i l i ty Rates by Five-Year 
Pe r iod s  f rom the 19 6 9  NFS : Colombia 

Age Group 

Pe r i od  15-19 20-24 25-29 

Ru r a l& 

19 3 4- 3 8 . 0 8 3  
19 3 9-4 3  . 12 6  . 2 5 5  
1 9 4 4-4 8 . 15 4  • 3 0 3 . 31 8  
194 9 - 5 3  . 154 . 3 16 . 3 3 1  
19 5 4-5 8 . 15 8  . 3 3 4  . 3 5 5 
195 9 -63 . 14 4  . 3 3 3  . 3 8 5  
19 64-6 8 . 14 3  . 3 23 . 3 61 

Urbanb 

1 9 59-6 3 . 1 17 . 2 6 5  . 2 84 
1 9 6 4 -6 8  . 09 6 . 2 2 7  . 2 4 2  

To ta lb 

1 9 59-6 3 . 12 9  . 2 9 9  . 3 3 7 
19 6 4- 6 8  . 1 18 . 27 0 . 2 2 9  

Sourc e s c  •ASCOFNm ( 19 73a c 20 8) . 
bp i er re t  ( 1 9 7 9 : 6 , 8 ) . 

30-34 3 5- 3 9  40-44 

. 3 2 2  

. 3 43 . 2 5 8  

. 3 31 . 2 6 5  . 112 

. 3 2 3  . 2 5 7  . 1 0 9  

. 2 70 . 1 8 8  

. 204 . 13 4  . 0 71 

. 3 0 4  . 2 30 . 0 9 8  

. 2 7 2  . 195 . 0 9 0  

4 5 - 4 9  

. 0 26 

. 0 10 

An add i t ional set of est imate s based on the 19 6 9  NF S 
i s  the per iod age-spec i f ic fer t i l ity r ates calculated by 
E l k ins for 1960-68 (ASCOFAME , 1973b) , wh ich appear i n  
Tables 6 1  and 6 2 .  A s  expected , r ural fer t i l i ty i s  h igher 
than urban fer t i l i ty ,  and fer t i l ity i s  indeed dec l i n i ng 
over t ime .  Not ice , however ,  that the total fer t i l i ty 
r a te est imated for 1968-69 ( shown i n  Table 6 1 ) is  abou t 
1 2  percent h igher than that for 1 9 6 7-68 . The data upon 
wh i c h  the 1968-69 est imates are based were also gathered 
by the 1 9 6 9  survey but were tabulated only recently ( Oc hoa 
and O rdonez , 1980 ) . These estimates , although internal ly 
c ons i s tent , are h igher than those der ived from other 
sources for the same per iod , i n  spite of the general down­
ward bias  that seems to af fec t the other NFS est imates . 
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TABLE 59 Reported Average Par i ty f rom 
Hi stor i es o f  the 1969 NFS : CO lombia 

Age Group Ru ral a 

15-19 0 . 2 
2 0-2 4 1 . 5 
2 5-2 9 3 . 2 
3 0-3 4 5 . 1  
3 5-3 9  6 . 6  
40-4 4 7 . 3 
4 5-4 9  6 . 8  

Sourc es :  aASCOFAME ( 1 9 7 3a  : 204 ) . 
bflo tx: raf t ( 1 9 80 : 50 ) • 

ccCRP ( 1 9 80 : 15 ) . 

Ur bana 

0 . 2 
1 . 1  
2 . 4  
3 . 5  
4 . 8 
5 . 7  
5 . 6 

Fer t i l i ty 

Totalb 

0 . 20 
1 . 2 7 
2 . 8 5 
4 . 4 3 
5 . 7 8  
6 . 6 0C 
6 . 3 0C 

The reasons for th is  puz z l i ng outcome are unknown , bu t 
t hey may be related to the char ac ter  of the NFS sample . 

3 . 1 . 2 Data f rom the 1976 CFS 

Detai led analysis o f  the CFS maternity h i s tory data have 
shown them to be adequate . I n  par ticular , Hobcraf t  
( 1980 ) showed that est imates der ived f rom these data are 

cons istent with those der i ved from other sources ,  includ­
i ng the CFS own household survey , the 197 3 census , and 
the 1969  NFS . Table 6 3  presents the total and age­
spec i f ic fer t i l i ty r ates by t ime per iod est imated f rom 
the CFS maternity histor ies . One problem underly i ng 
t hese data is  that a r i s ing f r om truncat ion at the t ime of  
interview ( only women 15 to 4 9  i n  1976 were e l ig ible fo r  
i nd ividual interview) . The fur ther one moves into the 
pas t , the more the r ecorded f e r t i l i ty expe r i ence i s  
c u r ta i led , s o  compar i sons w i th other data sources become 
mor e  d i f f icult and unrel iable ( e s t imates for ear l ie r  
per iods a r e  based o n  fewer r ecorded events and are 
therefore subject to g r eate r  var iabi l i ty ) . To enhanc e 
t he possibilities for compar ison , some values presented 
in Table 63 were der ived by us ing the exper ience of 
cohorts whose r ecorded f er t i l ity exper ience was more 
complete to est imate the missing rates . 
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TABLE 60 Compar i son of Ag e-S pec i f ic Fer t i l i ty Rate s 
for D i f f e rent Pe r iod s ,  Est imated f rom CFS and NFS 
Da ta : Co lombia  

Pe r iod 

19 6 0 - 6 4  19 6 5-66 1967-68 

Age 
Group CFS NFS CFS NFS CFS 

15- 1 9  . 13 1  . 12 9  . 14 6  . 12 5  . l lO 
2 0 -2 4  . 3 0 8  . 29 9  . 30 1  . 27 0  . 2 87 
2 5- 2 9 . 3 40 . 3 3 7  . 3 0 2  • 3 21 . 31 4  
3 0 - 3 4  . 3 00 . 3 04 . 26 5  . 2 6 7  . 2 5 3  
3 5- 3 9  • 2 30 • 2 30 . 21 4  . 2 0 4  

Cumu lated Ferti l ity 

20 0 . 6 5 5 0 . 6 4 5  0 . 7 30 0 . 6 2 5 0 . 5 50 
25 2 . 19 5  2 . 140 2 . 2 3 5  1 . 9 7 5  1 . 985 
30 3 . 8 9 5  3 . 8 25 3 .  7 4 5  3 . 5 80 3 . 5 5 5  
3 5  5 . 3 9 5  5 . 3 4 5  5 . 0 7 0  4 .  9 15 4 . 8 2 0  
4 0  6 . 4 95 6 . 2 20 5 . 9 85 5 . 8 4 0  

Sourc e :  Hobcraf t ( 1 9 80 : 50 )  • 

NFS 

. l lO 

. 27 0  

. 2 7 8  

. 27 7  

. 17 6  

0 . 5 50 
1 . 9 0 0  
3 . 2 9 0  
4 . 6 7 5  
5 . 5 5 5  

3 . 2  DATA ON AVERAGE PARITY AND BIRTHS OCCURRING DURING A 
G IVEN YEAR 

Data on b i r ths occur r i ng dur i ng a g iven year , gathered by 
e i th e r  a survey or a census , have become the mos t  widely 
u sed source of per iod f e r t i l i ty est imates . Par t of the i r  
success i s  due t o  the exi stence o f  the Brass P/F ratio 
me thod ( see g lossary ) , an est imat ion techn ique that check s  
the cons i s tency and ad j usts the def ic ienc ie s  o f  observed 
d a t a .  

U n for tunately , the adj ust i ng capab i l i t ies of the Bras s  
P/F r a t io method are heavi ly dependent o n  the assumption 
o f  constant fer t i l i ty .  I n  cases wher e  a decl i ne i n  fer­
t i l i ty i s  suspected , the method becomes a valuable 
conf i rmatory tool but loses i ts power to measure 
def i c ienc ies . 

A t  present , there is  no P/F- type method ava i lable that 
ca n ad j u s t  current fer t i l i ty when f er t i l i ty levels have 
bee n  decl i n ing .  However ,  a var iat ion of the or ig inal P/F 
me thod that come s close to sat isfy ing these r equ i remen t s  
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TABLE 6 1  Ag e-S pec i f ic Fe r t i l i ty Ra tes for D i ffere nt 
Pe r iod s  f rom the 196 9  NFS : Colombia 

J\g e  
Group 

15-19 
20-24 
2 5-2 9 
30-34  
3 5- 3 9 
40-4 4 
4 5-4 9 

Tota l 
Fe r t i l i ty 
Ra te 

Pe r iod 

1 9 60 - 6 4  

. 1 2 9  

. 2 99 
. 3 37 
. 3 04 
. 2 30 
. 0 988 
. 01 0b 

7 . 0 3 5 

•Ad j u sted . 
bpr o j ec ted f rom l a ter per i od .  

1 9 6 5- 6 6  

. 1 2 5  

. 27 0  
• 3 21 
. 26 7  
. 21 4  
. 0 9 5  
. 01 0b 

6 . 51 0  

1 9 6 7-68 1 9 68-6 9 

. 11 0  . 0 9 9  

. 27 0  . 269 

. 2 78 . 30 5  

. 27 7  . 27 5  
. 1 7 6  . 2 4 7  
. 0 8 5  . 12 8  
. 01 08  . 0 2 5  

6 . 0 30 6 . 7 40 

Sourc e s :  19 60-6 4 ,  1 9 6 5-6 6 ,  a nd 1 9 6 7-6 8 :  ASCOFAME (19 73b : 31 ) . 
1968-6 9 : Ochoa a nd Ordone z ( 198 0 : 5) . 

i s  the f ir s t- b i r th P/F ratio method , an analog of the 
u sual Brass method applied only to f i rst- b i r th data 
(Un i ted Na t ions , 198 2 ) . I ts  use for ad j ust ing observe d 
c u r r ent f e r t i l i ty depends on two assumptions : that f i r s t  
b i r th s  are under- or overrepor ted to the same deg ree a s 
t hose of other orders and tha t the f ir st- b i r th age­
spec i f ic fer t i l i ty rates have rema ined constant .  I n  th e 
c ase of Colombia the re i s  no d irect evidence subs tan t i­
a t i ng e i ther of these hypotheses . The second assumption 
m ight be v iolated i f  age a t  f i rst  mar r iage had been 
chang ing . Unfor tunate ly , data on mar i tal status and ag e 
a t  mar r iage in most of Colombia ' s  data sources have bee n  
poor .  Both the relat ive ly h igh i nc idence of consensua l 
un ions and the use of var ious def init ions when data on 
th i s  subj ec t wer e  gathered have contr ibuted to the many 
i ncon s i s tenc ies observed i n  the ava i lable informat ion . 
However , the best evidence ava i lable (obta i ned from the 
n upt ial i ty h istor ies gathered by the CFS ) shows that the 
mean age a t  f ir s t  mar r iag e  has rema ined almost unchanged 
d u r ing the last 2 0  or 30 years ( Florez and Goldman , 1980 ) . 
Therefore ,  a t  least on these g rounds , there i s  no reason 
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TABLE 6 2  Rural and Ur ban Ag e-S pec i f i c  Fe r t i l i ty 
Rate s for D i f ferent Per iod s  from the 1969 NFS : 
Colombi a  

Pe riod 

Age 
Group 1 9 60- 6 4  1 9 6 5-6 6  1 9 6 7- 6 8  

U r ba n  

15-19 . 1 17 . 0 9 9  . 0 9 3  
20 -24 . 2 65 . 2 4 1  . 2 14 
2 5- 2 9  . 2 84 . 2 6 1  . 2 23  
30-34 . 27 0  . 2 0 6  . 2 0 1  
35-3 9 . 188 . 150 . 1 18 
40-44  . 0 828 . 0 7 8  . 0 64 
4 5-4 9 . oo 4b . 00 4b . oo 4a 

Total 
Fer t i l i ty 
Ra te 6 . 0 50 5 . 19 5  4 . 5 8 5  

Rural 

15-19 . 14 4  . 15 9  . 1 3 2  
20-24 . 3 31 . 300  . 3 3 6  
25-2 9 . 3 82 . 3 73 . 3 31 
30-34 . 3 3 1 . 3 2 0  . 3 4 0  
35- 3 9  . 2 6 3  . 2 6 5  . 2 2 3  
40-4 4 . llla . 10 7  . 1 0 2  
4 5-4 9 . 01 6b . Ol6b . ol6a 

Total 
Fer t i l i ty 
Ra te 7 . 8 90 7 . 6 2 5  7 . 40 0  

8Ad j usted .  
bEs t imated from previ ous per i ods.  

Source : ASCOFAME ( 19 7 3 b : 31) . 
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TABLE 6 3  Es timated Ag e-Spec i f ic Fe r t i l i ty Rates from 
I nd ividual Mater n i ty H i s tories from the 1976 CFS : 
Co lombia 

Age Group 

Calendar Total 
Ye ar Fe r t i l i ty 15-19 20-24 2 5-29 30-34 3 5- 3 9  4 0 - 4 4  4 5-49 

1976 4 . 4 7 . 1015 . 2 3 3 5  . 19 29 . 16 57 . 1 151 . 0 640 ( . 0218 ) 
1975 4 . 56 . 0904 . 2 0 13 . 23 51 . 1751 . 14 0 1  . 04 7 1  [ . 0222 ) 
1974 4 . 2 8  . 0 997 . 2 2 6 5  . 20 24 . 14 8 5  . 10 7 3  . 0 5 0 5  [ . 0 20 9 )  
1973 4 . 69 . 1034 . 2 288 . 22 10 . 1734 . 1293 . 06 0 1  [ . 0 2 2 9 )  
1 9 7 2  5 . 0 5  . 10 6 7  . 2 564 . 2 2 82 . 18 4 2  . 13 76 . 0 7 2 8  [ . 0 2 4 6 ) 
1971 5 . 34 . 1 157 . 2 586 . 2 544 . 20 14 . 14 3 8  [ . 0 6 8 2 )  [ . 02 6 0 ) 
1 9 70 5 . 7 1 . 1 19 7 . 2 649 . 2 90 8 . 20 7 5  . 15 91 [ . 0 7 30 ) [ . 0 2 7 9 ) 
1969 5 . 89 . 1075 . 2 698 . 27 7 1  . 2 3 14 . 1881 [ . 07 5 2 )  [ . 0 2 8 7 )  
1 9 6 8  6 .  7 9  . 0 966 . 2 741 . 3 303 . 2 958 . 24 0 6  [ . 0 8 6 7 ) [ . 0 3 3 1 ) 
1967 5 . 81 . 12 3 5  . 3 006 . 2603 . 2084 . 1668 [ . 07 4 2 )  [ . 02 8 3 )  
19 66 6 . 60 . 130 5 . 3 1 3 8  . 2 840 . 2 74 8  [ . 200 8 )  [ . 0 8 4 3 )  [ . 0 32 2 )  
1965 6 . 75 . 1629 . 2874 . 3200 . 2 555 [ . 2053 ) [ . 086 2 )  [ . 0 3 2 9 )  
19 64 7 . 0 6  . 1 160 . 3 283 . 3 4 61 . 2 821 [ . 214 7 )  [ . 0 90 2 )  [ . 0 3 4 4 )  
19 6 3  6 . 93 . 1206 . 3 022 . 3 507 . 2 799 [ . 2 10 8 )  [ . 0 8 8 5 )  [ . 03 3 8 )  
1962 7 . 01 . 13 8 5  . 30 59 . 31 3 6  . 30 77 [ . 213 3 )  [ . 0 8 9 6 )  [ . 0 3 4 2 )  
19 6 1  . 13 3 8  . 2892 . 3425 ( . 3 077 ) 
19 60 . 15 4 7  . 314 8 . 3 4 51 ( . 3 3 5 7) 
1959 . 1287 . 3 109 . 2982 ( . 3096 ) 
19 58 . 14 37 . 3 292 . 3 60 9  ( . 3 574) 
1957 . 1318 . 26 10 . 2960 ( . 44 3 7 ) 
19 56 . 14 2 9  . 3 214 ( . 3657) 
19 5 5  . 1401 . 31 15 ( . 30 6 1 ) 
1954 . 13 51 . 300 5 ( . 3 320 ) 
1953 . 1 156 . 32 3 8  ( . 2918 ) 
1952 . 1 17 3 . 2 9 60 ( . 3170 ) 
19 51 . 1078 ( . 2 2 9 5) 
19 50 . 1524 ( . 2 7 9 8) 

Note : ) i nd icates that the cohort expe r ience was i ncoapletely recorded . 

[ ) i nd icates that data were est imated by pror a t i ng  t h e  r a t e s  observed i n  
previous c a l e nd a r  year s .  

Sourc e :  Hobe r a f t  ( 1980 : 4 2) . 

to expect that f i r s t-b i r th fer t i l i ty a t  younger ages has 
changed dur ing tha t per iod . 

F i nally , even when f e r t i l i ty has been chang ing , a 
P/F-type method can be used to both expla in and adj u s t  
f e r t i l i ty e s t imates whenever data o n  b i r ths i n  a year and 
on average par i ty are ava i lable for two points in t ime 
approx ima tely f ive years apa r t  ( Zlotn i k  and H i l l , 1 9 8 1 ) . 
When the data are adequate , the use of  synthet i c  or 
hypothe t ical cohorts subject to the intersurvey or 
intercensal fe r t i l ity exper ience o f  the populat ion mak e  
i t  poss ible t o  es timate an  adjusted fer t i l i ty schedule 
for the intersurvey per iod .  Appl ication of th is  tech-
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nique usually highlights i nadequac ies i n  the data so i t s  
u se i s  always valuable for exploratory purpose s .  

I n  Colombia , data o n  b i r ths occur r i ng dur ing the yea r 
p r ior to the survey have been gather ed by the 1969 NFS , 
the 19 7 3  census , the 19 7 6  CFS at the hou sehold leve l ,  the 
1 9 7 8  NHS and the 1 9 7 8  Contracept ive P r eva lence Survey . 
The d ata from each of the se source s are d i scussed i n  th e 
followi ng sec t ions . 

3 . 2 . 1  The 1969  Nat ional Fe r t i l i ty Survey 

Ochoa and Ordone z ( 19 8 0 ) est imated a fe r t i l i ty schedu l e 
for the year preceding the 1969  survey using i nformat ion 
abou t b i r ths occu r r i ng dur i ng that yea r as reported i n 
the mate r n i ty h i s tor ies (Table 6 1 ) . These data are 
suf f ic ient to estimate the va lue s of F  (Uni ted Nations , 
1 9 8 2 ) and s ince information on the average par i ty of the 
interviewed women has also been publ i shed ( Table 5 9 ) , i t  
i s poss i ble to assess the cons istency of the data u s i ng 
the P/F ratio method . Table 6 4  shows the P/F ratios 
obta i ned . W ith the except ion of the P ( l )  and P ( 7 )  
values , the consistency between the two sets P and F i s  
very good . The s l ight r i se i n  the P/F r at ios as age 
inc rease s suggests some chang e  i n  fer t i l i ty ,  but the 
i ncr ease i s  too small to conc lusively ind icate a trend . 

The est imated age- spec i f ic fer t i l i ty rates d isplayed 
i n  Table 64  [ f ( i ) ] have been ad j usted only to account for 

TABLE 64 Appl icat ion of the P/F Rat io Me thod to the 
19 6 9  NFS Data : Colombia 

Ag e Pa r i tya Fe r t i l i tyb Est imated 
Group i P ( i ) F ( i ) P/F f ( i ) 

15- 19 1 0 . 20 0 . 2 2 0 . 9 3  0 . 1176 
20- 2 4  2 1 . 2 7  1 . 2 7 1 . 0 0 0 . 2 8 0 1  
25- 2 9  3 2 . 8 5 2 . 76 1 . 0 3 0 . 3 0 5 4  
30- 3 4  4 4 . 4 3  4 . 19 1 . 0 6 0 . 2 7 2 2  
3 5- 3 9  5 5 . 7 8 5 . 5 2 1 . 0 5  0 . 2 3 9 9  
40-44 6 6 . 6 0 6 . 4 1 1 . 0 3  0 . 1 1 4 2  
45-49 7 6 . 30 6 .  7 1  0 . 9 4 0 . 0 18 6  

Sources : Clfiobcraft ( 1980 : 50 ) . 
bochoa and Ordone z ( 1 9 8 0 )  • 
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the fac t  that the rates proposed by Ochoa and Ordone z 
( Table 6 1 )  probably refer to women who a t  the t ime of 
the i r  mos t  recent b i r th were on average half a year 
younger than a t  the t ime of i nterv iew . A procedure for 
mak i ng half-year adj ustments , includ ing the necessary 
equat ions and we ighting factors , i s  descr ibed i n  U . N .  
Manual X ( Un i ted Nat ions , 198 2 ) . The total fer t i l i ty 
i mpl i ed by the adj usted r a tes is  6 . 74 ,  wh ich , as noted 
above , d i ffer s substantially from that est imated by 
E l k ins for 1967-68 ( 6 . 0 3 ) . Deeper scr u t i ny of the NFS 
data , probably requ i r i ng retabulat ions of the raw data , 
would be necessary to establ ish the causes of th i s  
d isc repancy . Faced w i t h  the impos s i b i l i ty o f  car ry ing 
out such an exerc ise , we s imply note that although the 
resu lts in Table 64 attest  to the internal consistency o f  
the 1968-69 data , problems relating to the NFS sampling 
scheme and other incons is tenc ies i n  the overall data set 
lead us  to doubt the val id i ty of any est imates der ived 
from th i s  source . 

3 . 2 . 2  The 1973  Census Sample 

The 19 7 3  census i ncluded two quest ions on fer t i l i ty : 
n umber of child r en ever bor n  and date of most r ecent l ive 
b i r th .  Tabulat ions of the se data have only been made on 
the bas i s  of the advance census sample ( see Chapter 1 ) , 
and var iat ions i n  the treatment of the bas ic data have 
l ed to nontr ivial d i fferences between the publ ished sets . 
Some of these d i f ferences may stem f rom the treatment o f 
women of not- s tated par i ty when calculating age-spec i f ic 
fer t i l i ty rate s  or mean number s  of ch i ldren eve r born . 
Both the addendum to the advance census sample ( DANE , 
1 9 7 7 b )  and the f i nal census resu lts ( DANE , 1 9 8 1 )  show th e 
n umbe r of women who prov ided va lid responses to the 
fer t i l ity quest ions . Accord i ng to both sources , ther e  
was a fa i r ly large i nc idence of nonresponse . Table C . l  
of Append ix C shows the leve ls de r ived f rom the censu s 
s ample . (Those from the f ina l count are very s imi lar and 
are not d i splayed . )  The h igh cor re lat ion between the 
propor t ions of nonrespondents class i f ied by age and the 
proport ions of women who dec l ared having no ch i ldren 
s uggests that mos t of the cases of nonresponse were , in 
f ac t , cod i ng error s : no entry wa s mar ked for women who 
d ec lared havi ng zero ch i ldr en . Th is  type of e r ror ar i se s 
fr equently i n  censuses and surveys . El-Badry ( 19 6 1 )  ha s 
p roposed a method to ad j ust par i ty i nformation by es t i -
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m a t i ng the true level o f  nonresponse . I ts appl icat ion to 
the 1 9 7 3  census sample is shown in Figure C . l  of Append i x  
c .  

Another source of d iscrepancy i s  the fact that fer­
t i l ity r ates calculated d i rec t ly from the numbe r of b i r th s  
occur r ing dur ing the year preced ing the census and the 
numbe r of women clas s i f ied accord ing to the i r  reported 
ag e  a t  the t ime of the census refer to age groups sh i f ted 
by half a year ( s ince the women who had a child dur i ng 
the year i n  quest ion were , on average , half a year younger 
at the t ime of the b i r th than at the t ime of the census ) • 

I t i s  poss i ble to adj us t  these rates for this half-year 
age s h i f t  ( Un i ted Nat ions , 1982 ) .  Therefor e ,  d i fference s 
i n  the age-spec i f ic fer t i l i ty rates obta i ned from d if fe r­
ent sources may result from the fac t  that some sets incor­
porate this ad justment wh i le others do not . 

The two panels of Table 65  i llustrate these d i f fe r ­
e nces . All the r ates i n  P a r t  A refer t o  age groups 
shi fted by half a year , wh i le those in Par t B refer t o  
the s tandard age g roups , ad j usted for th is  sh i f t . Potter 
and O rdone z ( 19 7 6 )  adopted the adjusted rates shown i n  
column 2 o f  Table 65  as  r epresentat ive o f  fer t i l i ty i n 
Colombi a  dur ing 197 2- 7 3 , whereas DANE ( 19 76 a )  adopted th e 
u nad j usted rates (Part  A ,  column 3 ) . Because one set i s  
ad j u s ted and the other i s  not , the i r  d irect compar i son i s  
unwarranted . Compar ison o f  sets that are equally ad justed 
(or unad j usted ) shows tha t the DANE est imates are  cons i s­
tently h igher than those by Potter and Ordonez . There 
are two poss ible causes for th i s  d iscrepancy : Potte r an d  
Ordone z u s e  all  women as denominator and adj ust the numbe r 
of b i r th s  so that they refer exactly to a 12-month per iod 
( the date of the mos t recent b i r th was coded only by month 

and year , hence some type of adjustment is  necessary to 
e s t imate the number of b i r ths occurr ing be tween October 
24 , 19 7 1  and October 2 3 ,  1973 , the day before the census 
da te ) . DANE ( 19 7 6 a )  does not ind icate wha t adj ustments 
wer e  made in calculating the rates , but if b i r ths for a 
pe r iod sl ightly longer than a year were included or i f  
only women with val id response s t o  the question o n  date 
of mos t  recent b i r th were used as denomina tor , the 
obse rved descrepanc ies would be expected . 

A more ser ious incons istency between the d if ferent 
sou r ce s  of data from the 19 7 3  census sample i s  not iced 
when fer t i l i ty rates are calculated by d ivid ing the 
number of b i r ths in the year preced ing the census ( DANE , 
l9 7 6 a : 38 )  by the number of women in the sample ( DANE , 
l9 7 5 a : 2 5 ) . The last column of Table 6 5  shows the resu lt s 
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TABLE 6 5  Compar i son of Ag e-S pec i f ic Fer t i l i ty Rates 
Calc ulated on the Bas i s  of the 19 7 3  Census S ample : 
Co lombi a  

Ag e Group 
Potter and 
Ordonez a 

Pa rt A : Observed Data 

14 . 5- 19 . 5 . 06 3  
19 . 5- 2 4 . 5 . 200 
2 4 . 5- 2 9 . 5 . 206 
2 9 . 5- 3 4 . 5 . 17 6  
3 4 . 5- 3 9 . 5  . 135  
3 9 . 5-4 4 . 5 . 0 68 
4 4 . 5- 49 . 5 . 0 23 

. 065  

. 20 7  

. 2 13 

. 183 

. 145  

. 0 7 2  

. 0 24 

Calculated 
from 
Publ ished 
DataC 

. 070 

. 2 26 

. 23 3  

. 20 1  

. 160 

. 0 80 

. 027 

Part B : Rates Adj usted for Half-Year Age Shift 

15- 19 . 07 7  . 07 9  
20- 2 4  . 20 7  . 2 15 
2 5- 29 . 2 0 5  • 2 12 
30- 3 4  . 17 2  . 179  
3 5- 3 9  . 130 . 140 
40- 4 4  . 0 6 3  . 0 6 5  
4 5-49  . 0 19 . 0 19 

Total 
Fe r t i l i ty Rate 4 . 3 6 5  4 . 5 4 5  

Sources : apotter and Ordonez ( 19 7 6 : 386 ) . 
boANE ( 1976a : 4 3 ) . 
CDANE ( 1975a : 2 5 ;  19 76a : 3 8 ) .  

. 08 6  

. 2 3 5  

. 2 3 2  

. 19 7  

. 154 

. 0 7 2  

. 021  

4 . 9 8 4  

obta ined . Both the ad j usted and the unadj usted r a t e s  ar e 
cons i s tently g reater than e i ther the DANE est imates or 
the one s by Pot te r and Ordonez ,  produc ing a tota l fer­
t i l i ty r ate that i s  a t  least 10 percent h igher than the 
other two . No documented explanat ion has been found for 
t h i s  unexpected outcome . I t  i s  suspected , however ,  that 
the we ight i ng schemes used i n  produc ing the 19 7 5  and the 
1 9 7 6  tabulat ions may have been d i f ferent . 
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These observat ions raise quest ions about the true 
meani ng of the publ ished f igures . I n  order to establ i sh 
which sets are val id est imate s  of fer t i l i ty a s  measure d 
by the 1973  census sample , age- spec i ffc fer t i l i ty rates 
wer e  recalculated from the basic data and are presented 
i n Table 6 6 . The numerators of these rates were adj us ted 
to ref lec t only those b i r ths occurr ing between October 
2 4 ,  1972 and October 2 3 , 1 9 7 3 , and rates were der ived 
us i ng a s  denominator e i ther all women or the numbe r of 

TABLE 6 6  Ag e-S pec i f ic Fe r t i lity Rate s Recalculated 
f rom the Or ig i nal 197 3  Census Sample : Colombia 

Age Group 

Part A1 Obse rved Rates 

14 . 5-19 . 5 
19 . 5-2 4 . 5 
24 . 5-2 9 . 5 
2 9. 5-3 4 . 5  
3 4 . 5-3 9 . 5 
3 9. 5-4 4 . 5 
4 4 . 5-4 9 . 5  

Denominator of Rate 

All Women 

. 064 

. 20 4  
• 210 
. 180 
. 13 8  
. 0 6 9  
0 . 24 

Women as Adj usted 
by El -Badry Method 

. 06 5  

. 20 6  
• 213 
. 1 8 2  
. 140 
• 0 70 
• 024 

Pa rt 8 1  Rates Ad j usted for Half-Year Age Shift 

15-19 . 0 7 9  . 080 
20-2 4 . 21 1  . 214 
2 5-2 9  . 2 09 • 211 
30-3 4 . 17 6  . 17 9  
3 5- 3 9  . 13 3  . 134 
40-44 . 0 63 . 0 64 
4 5-4 9 . 0 19 . 0 19 

To tal 
Fe rt i l i ty Ra te 4 . 4 4 7 4 . 50 3  

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 .
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women that resulted after apply ing E l-Badry ' s  ad justmen t 
t echn iques ( see Append ix C ) . The second set i s almost 
ident ical to tha t publ i shed by DANE ( 19 7 6 a ) . I t  ind icate s 
that total fer t i l i ty dur ing 1972-73  was 4 . 50 3 . From here 
on , th i s  set w i l l  be adopted as the " unadj usted " measur e 
o f  current fer t i l i ty y ielded by the 1973  censu s .  

Table 6 7  shows average par i ties by age using th e 
adj usted number of women as denominator ( see Append ix C ) ,  
the F va lue s obta ined from the age- spec i f ic rates pre­
sented in Part  A, column 3 of Table 6 6  by us i ng the method 
descr i bed in U . N . Manual X ( Un i ted Nat ions , 198 2 ) , and 
the cor respond ing P/F rat ios . As expected , these rat ios 
show an increasing trend w i th age , ind icat ing that the 
1 9 7 3  census data are cons istent with a dec l i ne in 
fer t i l i ty .  

F i r st-b i r th age-spec if ic fe r t i l i ty rates based on the 
19 7 3  censu s sample wer e  publ ished by Potter and Ordone z 
( 1976 ) . I n  fact , these author s were f i rst to apply a 

ver s ion of the f i r st- b i r th P/F ratio method to suc h 
data . However , they attr i buted the results obta ined to 
the effec t s  of chang ing age at mar r iage . Yet , as we 
pointed out above , the only r e l iable and cons istent data 
set on nuptiality i n  Co lombia ( the 1976 CFS ) shows no 
evidence in support of the existence of such a change 

TABLE 67 Appl icat ion of the P/F Ra t io Method to the 19 7 3  
Census Sample : Colombia  

Observed Est imated 
Ag e Pa r i ty Par i ty 
Group P ( i ) F (  i ) P ( i ) /F ( i )  

15- 19 0 . 144  0 . 13 7  1 . 0 5  
20- 2 4  1 . 0 5 0  0 . 9 2 4  1 . 14 
2 5-2 9  2 . 440  2 . 0 0 3  1 . 2 2 
30 - 3 4  3 . 9 3 5  2 . 9 8 4  1 . 3 2  
3 5- 3 9  5 . 10 7  3 .  7 1 4  1 . 3 5 
40- 4 4  5 . 8 66 4 . 2 4 3  1 . 3 8 
4 5- 4 9  6 . 10 8  4 . 47 5  1 . 3 6 

Note : The denomi nator used are women as ad j usted by the 
El-Badry method ( see Append ix C ) . 
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(F lorez and Goldman , 1980 ) . Hence , the results of the 
f i r s t-bir th P/F rat io techn ique should not be auto­
mat ically d i scarded as ind icator s of the deg ree of 
reference-pe r iod er ror i n  the data . 

Table 6 8  shows the results obta ined by apply ing a 
r ev i sed ve rs ion of the f i r st-birth P/F rat io method 
(United Nations , 1982 ) to the 197 3  census data . The s e  
results a r e  f a i r ly s imilar t o  those repor ted by Potter 
and Ordonez ,  ind icating that the re may be an under s tate­
ment of about 12-percent in the bi r ths repor ted for the 
year preced ing the census ( taking the mean of the 
P1/F1 rat ios for age g roups 20-24 to 4 0-44 ) . An 
aaj ustment of this magnitude would raise the  observed 
total fer t i l ity rate from 4 . 50 to 5 . 0 4 children pe r woman . 

3 . 2 . 3  The 1976 Colombian Fer t i l i ty Survey 

The 1976 CFS inc luded two types of questionna i res : a 
household form , which was a general-purpose demog raphic 
survey that gathered informat ion about all the member s  of 
a household , and an individual form , wh ich recorded 
deta i led matern ity h i stor ies . The household form 
i nc luded quest ions on par i ty and date of most recent 

TABLE 68 Appl icat ion of the F i r st-B i r th P/F Rat io 
Method to the 1973 Census Sample : Colombia 

C!>aerved l"int-Birtb Bat i-ted 
Proport ion• Ag e-Spec i f ic Proport ion• 

Ag e  o f  Motbera• Rate•• of Motbe r a  
Group P1 ( i )  f1 ( i ) 1"1 ( i )  P1 ( i ) /1"1 ( i )  

15-19 . 10 5  . O • U  . 0 97 1 . 0 9 
20-24 . 4 73 . 068 . 42 8  1 . 10 
2 5-2 9 • 7 26 . 0 30 . 6 56 1 . 1 1  
30-34 . 8 3 5  . 0 1 1  . 7 4 2  1 . 13 
3 5-3 9 . 8 69 . 004 • 7 71 1 . 13 
40-44 . 8 76 . 0 04 . 790 1 . 11 
4 5-4 9  . 8 69 . 00 2  . 80 8  1 . 0 8  

Mean 1 . 11 

SOurc e a 8po tter and Ordonea ( 1 9 76 a 387) . 
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b i r th that were posed to all women aged 15  and ove r i n  
t he household . I n  h i s  deta i led ana lys is of the CFS fer­
t i l i ty data , Hobcraft ( 19 8 0 ) appl ied the P/F rat io me thod 
and the f i r st- b i r ths method to the data c lass i f ied by 
educat ion of mother . Table 6 9  presents the resu l ts of 
apply ing the P/F ratio method to data on all b i r ths and 
all women .  As expected , the P/F ratios i nc rease with 
age , i nd icat ing that fer t i l ity has been declining .  Table 
70 shows the results of apply ing the f i rst-bi r th P/F 
r atio method to the same data . The results suggest that 
the CFS data are fa i r ly cons istent and that the i r 
r eference-per iod er ror i s  small ( si nce the rat ios i n  the 
last column are all close to 1 . 0 ) . 

G iven the r ichness of the CFS data ,  these are not the 
only consistency chec k s  poss ible . For example , it i s  
possible t o  compare the household survey repor ts about 
women who were subsequently interviewed at the i nd ividua l  
level w i th the responses they themse lves furni shed i n  the 
ind ividual survey . Fur thermore , because some fer t i l i ty 
i nformat ion was gathe red about eve ry elig ible woman in 
the household , the character istic s  of those not selec ted 
for i nd ividual i nterv iews can also be studied . 

I n theory , every woman aged 15 to 4 9  had the same 
p robabi l i ty of be ing se lected for an ind ividual i nterview , 
so one expects no systematic d i f ferent ials between the 

TABLE 6 9  P /F  Rat io Me thod Appl ied to Data from the CFS 
Household Interviews : Colombia 

Obaerved Obaerved Eatiaated 
Ag e  Pa rity• Fe r t i l ity• Pa rity• 

Group P ( i )  f ( i )  F ( i )  P ( i ) /F ( i )  

15-19 0 . 17 . 07 2  0 . 153 1. 11 
20-2 4 1 . 1 1  . 21 3  1 . 9 85 1 . 13 
25-29 2 . 46 . 203 2 . 041 1 . 21 
30-3 4  3 . 9 2 . 17 5  2 . 9 80 1 . 3 2  
3 5-39 5 . 27 . 134  3 . 746 1 . 41 
40-4 4 6 . 3 3  . 0 57 4 . 15 5  1 . 5 2  
4 5-49 6 . 60 . 020 4 . 347  1. 52 

Sourc e s  •Hobcraft ( 1 9 80 t 16 ,  18) . 
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e l ig ible voaen who were actually i nterviewed and the ones 
who were not . However , these expectations do not hold in 
practice . According to the data presented in Table 7 1 , 
women who were selected for ind ividual interview had 
exper ienced , on average , s lightly h igher cur rent fer t i l i ty 
rates than those who were not selected . However , the 
par i t ies of the two g roups , as recorded at the household 
level ,  were not too different . S imilar , but remar kable 
d if ferences were noticed when the par i t ies recorded at 
the household level for women who were later interviewed 
individually were compared with the ones der ived f rom the 
ind iv idual interview . For age groups 25-29 and 30-34  the 
par ities declared at the individual level are h igher than 
those declared at the household level , but for the nex t 
two age g roups the d ifferential reverses i tself . One can 
only speculate about the causes of these d i f ferences , but 
they a re l ikely to stem from inconsistencies between the 
age r eports in the two sources or from event omiss ion in 
one o f  them . 

Ta bles 7 2  and 7 3  present the data accord ing to the i r  
source (household or individual )  and according to whether 
informat ion about a woman vas obta ined f rom the woman 
herself or from another respondent (proxy ) at the house­
hold level .  ( There vas no proxy report ing in the indivi­
dual intervievs r all women interviewed individually had 
to answer the questionna ire personally . )  Accord ing to 
Table 7 2 ,  sel f-reporting women at the household leve l 
were more l ikely to have exper ienced h igh cur rent fer­
til ity rates . WOmen whose information vas obta ined from 
a proxy had exper ienced cons istently lover fertility ,  
whethe r measured on the bas is o f  the proxy respondents ' 
information or on the basis of the informat ion suppl ied 
by the women themselves . In fact , when women reported 
about themselves , the ir cur rent fertility levels appeared 
to be even lover than thos� reported by the proxy . 
S imilar comments apply to the data on average par ity in 
Table 7 3 .  These f ind ings are of special importance 
because they indicate that information obta ined f rom 
proxy respondents is not worse than that gathered from 
the women themselves and that , i f  anything , proxy respon­
den ts tend to exaggerate the number of events rather than 
omi t  them. Furthermore ,  this evidence suggests that 
surveys focus ing on ind iv idual women may tend to over­
estimate fertil ity due to b iases caused by selective 
nonresponse r that is , women whose informat ion is provided 
by proxy respondents are probably more l ikely to be away 
from home and to have fever children . 
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Th i s  brief  assessment shows tha t even though the 
i n ternal con s i s tency of the CFS data is not per fect , the 
incons i stenc ies observed are minor . Evaluat ing the house ­
hold data via  the two var iants of the P/F ratio method 
reinforces the i r  credib i l i ty .  Therefore , both the ind i­
v idual and the household data will play impor tant roles 
in ou r overall assessment of fer t i l i ty levels . 

3 . 2 . 4  The 1 9 7 8  Nat ional Household Survey 

The NBS included a quest ion on date of last birth , whose 
a nswers were tabulated orig inally by age of mother and 
t ime of occurrence , def ined as years ending on May 31 
( DANE ,  1 9 80 ) . S ince the NBS f ield work took place between 

June 1 2  and July 2 ,  1 9 7 8 , the publ i shed tabulations do 

TABLE 70 Fi r st-Bi rth P/F Ratio Me thod Appl ied to Data 
f rom the CFS Household Interviews : Colombia 

(!)se rved Pi rat-Birtb Esti11ate<! 
Proport ions Ag e-Spec i f ic Proport ions 

Age of Motbera Rates of Motbers 
Group P1 ( i ) f 1 ( i ) P1 ( i )  P1 ( i ) /P1 ( i )  

15-19 . 1 12 . 0 50 . 1 14 0 . 9 8  
20-24 . 5 2 4  . 0 79 . 504 1 . 04 
2 5- 2 9  • 7 51 . 03 0  . 7 4 8  1 . 00 
30-34 . 87 3 . 0 13 . 8 3 9  1 . 04 
3 5-3 9 . 8 89 . 00 6  . 8 79 1 . 01 
40-44 . 899 . 0 04 . 90 5  0 . 99 
4 5-4 9 . 8 99 . ooo  . 91 0  0 . 9 9  

Mean 1 . 0 1  
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TABLE 71 Es t imates of Cu r re nt Fer t i lity and Pa r i ty 
f rom the 1976  CFS : Colombia 

Ind ividual 
Household Survey Survey 

Aog e  Group Al l wo�aen 

women 
Selected FOr Women 
Ind i vidual Not 
Interview Se lected 

Pa rt A .  Aog e-Spec i f ic Fe rt i l i ty Ra tes 

15-19 
20-2 4  
2 5-2 9 
30-34 
3 5-3 9 
40-44 
4 5-4 9 

Total 
Fe r t i lity 
Ra te 

. 0 7 2 

. 213 

. 203 

. 175 

. 134 

. 0 57 

. 0 20 

4 . 3 70 

. 07 0  

. 2 08 

. 20 8  

. 186 

. 14 9  

. 0 7 5  

. 01 3  

4 . 5 4 5  

Pa rt B .  Ag e-Spec i f ic Average Pa ri ty 

15-19 0 . 17 0 . 17 
20-24 1 . 11 1 . 12 
2 5-2 9 2 . 4 6  2 . 4 3  
30-3 4  3 . 9 2 3 . 9 7 
3 5- 3 9  5 . 2 7  5 . 16 
40-44 6 . 3 3 6 . 24 
4 5-4 9 6 . 60 6 .  7 5  

sourc e a Hobc raf t ( 1 9 80 a l6 , 1 8 ) . 

. 0 74 

. 216 

. 19 9  

. 167 

. 12 3  

. 04 3  

. 0 2 5  

4 . 2 3 5  

0 . 17 
1 . 10 
2 . 4 8  
3 . 88 
5 . 3 5  
6 . 4 0 
6 . 50 

f ( i )  

. 0 6 3  

. 20 4  

. 20 9  

. 18 2  

. 13 6  

. 0 76 

. 0 25 

4 . 4 7 5  

0 . 17 
1 . 10 
2 . 4 4  
4 . 0 5 
5 . 0 4  
6 . 08 
6.  74 
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TABLE 7 2  Ef fect o f  Proxy Repor t i ng  o n  Es t imates of Cu r re nt Fe r t i l i ty Based on B i r ths i n  
the Las t  Year f rom the 1 9 7 6  CFS : Colombia 

Proport ions Report i ng a B i rth in Year Pr ior to the Survey 

women Re122rted in Both SurveiS (Unwei9hted! 

Proxy-Repor ted in Self-Reported in 
Household Survei Household Survei All Women Repor ted 

in Household Survey 
Household Ind ividual Household Ind ividual lWe ighted! 
Survey Survey Survey Survey 

Age at Repor t  Report Report Report Repor ted Repor ted 
Survey (Proxy) ( Se lf ) ( Self )  ( Self ) by Proxy by Self .... 

1,.) 
0\ 

15-19 . 0 25 . 0 25 . 16 2  . 14 4  . 0 30 . 158  
20-24 . 129 . 128 . 257 . 265 . 113 . 284 
2 5-29 . 12 6  . 12 9  . 2 34 . 2 44 . 12 8  . 2 30 
3 0 - 3 4  . 134 . 147 . 194 . 199 . 109 . 189 
3 5-3 9 . 15 3  . 13 3  . 14 7  . 14 3 . 0 98 . 14 5  
40-44 . 027 . 0 57 . 085 . 089 . 0 20 . 069 
4 5-4 9 . o o o  . 001 . 01 8  . 0 21 . 015  . 0 22  

Total 
Fer t i l i ty 
Ra te 2 . 9 70 3 . 100 5 . 485  5 . 5 2 5  2 . 5 6 5  5 . 485  

sourc e a  Hobcraf t ( 1 9 80 : 17 , Table 2 . 2 ) . 
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TABLE 7 3  Ef fec t of Proxy Repor t i ng  on Es t imates of Cu r re nt Ave rag e  Pa r i ty from the 1 9 7 6  
CFS : Colombi a 

Women Re22rted in Both Surve:ts (Unwei9hted! 

Proxy-Repor ted i n  Self-Reported i n  
Household Survei Household Survei All women Reported 

in Hou sehold Survey 
Household Ind ividual Household Ind ividual (Wei9hted! 
Survey Survey Survey Survey 

Age at Report Repor t Report Report Reported Reported 
Survey (Proxy) ( self )  c self > ( Self ) by Proxy by Self 

15-19 0 . 0 7 0 . 0 7 0 . 40 0 . 3 7 0 . 0 8 0 . 3 6 
20-24 0 . 61 0 . 56 1 . 52 1 . 52 0 . 57 1 . 56 
2 5-2 9 1 . 4 4  1 . 4 4  2 . 90  2 . 8 9 1 . 5 3  2 . 9 3  
30-3 4  2 . 95 2 . 88 4 . 27 4 . 36 2 . 67 4 . 33 
3 5-3 9 4 . 00 4 . 0 9  5 . 4 6 5 . 2 9  3 . 9 7  5 . 7 3 
40-44 5 . 68 5 . 23 6 . 4 2 6 . 40 5 . 87 6 . 53 
4 5-4 9 6 . 3 7 6 . 5 8 6 . 8 9  6 . 7 9 5 . 8 5  6 . 9 2 

Sourc e z  Hobc raf t ( 1 9 80 a l8 , Ta ble 2 . 4) . 

.... 
c..> 
..... 
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not ac tually cove r the year immed iately preced ing the 
s urvey . For tunately , the raw survey data are ava i lable 
and retabulat ion was poss ible . Table 74 shows a compar i ­
son of the age- spec i f ic fer t i l i ty rates obta ined f rom th e  
data tabulated by DANE and those obta i ned by cons ide r i ng 
a l l  b i r ths occurr ing dur ing the year preced ing i nterv iew . 
Not ice tha t the latter imply a sl ightly h igher total f e r ­
t i l i ty r a te and that t h e  d i fference ( about 5 . 4  percent )  
can be accounted for total ly by the fac t  that the DANE 
t abulat ions d isregarded on average about 2 1  days of 
exposure to the r is k  of ch i ldbear ing . 

Because the or ig i nal survey data we re ava i lable , i t 
wa s also poss ible to use nons tandard f ive-yea r age g roup s 
to explore the e ffects that age heapi ng may have on the 
fer t i l i ty est imates ( H i l l  et al . 1982 J Uni ted Nat ions , 
1 9 82 ) . Table 7 5  shows the results of apply i ng the P/F 
ratio method both to data c las s i f ied accord ing to the 
u sual f ive-year age g roups and to those c lassif ied 
accord ing to nonstandard age groups . Note that the 
d i ffer ences in obse rved par i ty between the s tandard and 
the nonstandard age groups d i splay the expected pat ter n 
except for the oldest age g roup . The mean pa r i ty of the 

TABLE 74  Compa r i son of Age-Spec i f ic Fe rt i l i ty Rates 
De r i ved from the 19 78  NHS : Co lombia 

Fe r t i l i ty Rates Fe r t i l i ty Rates 
Ag e for June 1977 for Year Pre-
Group to May 19 7 8a ced i ng I n terview 

15- 1 9  . 0 4 8 . 0 5 2 
2 0- 2 4  . 176  . 18 1  
2 5- 2 9  . 18 7  . 20 0  
3 0- 3 4 . 14 9  . 15 9  
3 5- 3 9  . 100 . 10 7  
4 0- 4 4  . 0 6 3  . 0 6 4  
4 5- 4 9  . 015  . 0 15 

Total 
Fe r t i l i ty 
Ra te 3 . 6 90 3 . 8 9 2  

asourc e : DANE ( 1 9 80 ) .  
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TABLE 7 5  Appl icat ion o f  the P/F Rat io Me thod t o  NHS 
Data on all B i rths ,  Us i ng S tandard and Nonstandard Ag e  
Groups : Co lombia 

Observed Observed Estimated 
llg e  Pa r i ty  Fe r t i l i ty Pa r i ty 
Group P ( i ) f ( i )  F ( i )  P ( i ) /F ( i )  

Standard 

15-19 0 . 1 17 . 0 5 2  0 . 108 1 . 0 8  
20-24 0 . 9 5 3  . 18 1  0 . 7 7 4  1 . 2 3 
2 5- 2 9  2 . 1 5 7  . 200 1.  7 7 5  1 . 2 2  
3 0 - 3 4  3 . 590 . 159 2 . 6 6 5  1 . 3 5 
3 5-3 9 4 . 7 96 . 10 7  3 . 2 9 4  1 . 4 6  
40-4 4 6 . 14 8  . 06 4  3 . 7 0 8  1 . 6 5  
4 5-4 9 6 . 6 90 . 01 5  3 . 8 7 5  1 .  7 3  

Nonstandard 

13-17 0 . 0 40 . 01 4  
18- 2 2  0 . 5 31 . 14 0  0 . 4 3 6  1 . 2 2 
2 3- 2 7  1 . 6 6 3  . 20 5 1 . 3 9 3  1 . 19 
2 8- 3 2  2 . 99 3  . 16 7  2 . 30 1  1 . 3 0  
3 3- 3 7  4 . 4 79 . 14 4  3 . 0 8 5  1 . 4 5  
3 8-4 2 5 . 3 59 . 0 77 3 . 58 5  1 . 49 
4 3-4 7 6 . 7 68 . 0 31 3 . 8 4 5  1 . 7 6  

4 3- 4 7  age g roup i s  sl ightly h igher than that o f  the 4 5- 4 9  
age g roup , suggest ing that the latte r may be somewhat 
u nderstated . The P/F ratios assoc iated w i th both age 
cla s s i f icat ions are fa i r ly s imi lar , and those for the 
younger age g roups are much h igher than the correspondi ng 
ones der ived f rom e i ther the 1973  census or the 1 9 7 6  CFS 
( see Tables 67  and 6 9 ) . For the 20-24 age g roup , the 

d i f ference between the P/F rat ios in the latter source s 
and that calculated f rom NHS data is  approx imately 0 . 10 ,  
a d i f ference that cannot be accounted for ent irely by 
f er t i l i ty change . Reference-pe r iod errors are probably 
contr i but ing to th i s  d i f ference . 

Table 7 6  shows the results of apply ing the f i r st-birth 
P/F ratio method to the NHS data . F irst , although ne ithe r 
age g rouping set produces rat ios with c learly i nc reas ing 
or decreas i ng trends , those assoc iated w i th the usual 
f ive-year age g roups increase s tead i ly after 25-29 . The 
use of nonstandard age g roups reveals that thi s  trend i s 
not genu i ne , s ince it  does not per s ist when the age g roups 
are  mod i f ied . Once the value for 15- 19 is d isregarded , 
t he i nternal consistency of both P1/F1 sets is  
relat ively h igh . The mean of the las t s ix P �F1 
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TABLE 7 6  Appl icat ion o f  the P/F Ra t io Me thod to NHS 
Data on First  B i rth s ,  Us i ng S tandard and Nonstandard Age 
Groups : Co lombi a  

Observed Observed Estimated 
Proport ions Fi r st-B irth Proport ions 

Age of Mothe r s  Fe r t i l i ty of Mothers 
Gro up p1 ( i ) f 1 ( i ) F1 ( i ) P1 ( i ) /F1 ( i ) 

St andard 

15-19 . 0 8 8  . 0 34 . 0 76 1 . 16 
20-24 . 4 71 . 0 61 . 3 59 1 .  31 

2 5-2 9  • 7 40 . 0 3 3  . 5 8 8  1 . 2 6  

3 0-34 . 84 5  . 0 06 . 6 6 2  1 . 28 

3 5- 3 9  . 8 91 . 00 3  . 6 81 1 . 31 
40 -4 4 . 9 07 • 001 . 6 87 1 . 3 2 
4 5-4 9 . 9 1 1 . 00 0  . 6 8 7  1 . 3 3  

Nonstanda rd 

13-17 . 0 3 5  . 01 0  

18- 2 2  . 3 09 . 0 64 . 2 3 8  1 . 30 
2 3- 2 7  . 6 63 . 0 4 2  . 50 9  1 . 30 
2 8- 3 2  . 8 06 . 0 18 . 6 4 3  1 . 2 5 
3 3-3 7 . 88 9  . 00 5  . 6 86 1 . 2 9 
3 8-4 2 . 8 86 • 002 . 6 9 9  1 . 27 

4 3-4 7 . 9 23 . ooo . 701 1 . 3 2  

values o f  each s e t  is  1 . 3 0 for the standard age g roups 
and 1 . 2 9 for the nonstandard . These mean values are very 
h igh , espec ially when compared w i th those obta ined from 
1 9 7 3  census or the 1 9 7 6  CFS ( 1 . 1 1  and 1 . 0 1 ,  respec t ively ) . 
Not ice also tha t accord i ng to the NHS cur rent f i rst-b i r th 
f e r t i l i ty r a te s ,  only about 7 0  pe rcent of all women wou ld 
eve r become mothers . Th i s  f igure is c lea r ly too low . 
The equ ivalent f igure accord ing to the 1973  census i s  8 0  
percent , wh i le accord ing to the 1 9 7 6  CFS i t  i s  9 1  percent . 
S ince i t  i s  unl i ke ly that fe r t i l i ty changes alone could 
cause such erratic changes in the proj ec ted propor t ions 
o f  mothe r s , one can only conclude that both the 1973 
census and the 1978  NHS cur rent fer t i l i ty data a r e  
def ic ient . 

I n  the case o f  the NHS i t  i s  almost certa i n  that the 
1 . 2  ad j ustmen t  fac tor suggested by the P/F rat io me thod 
based on all b i r ths is too h ig h :  it would y ield a total 
fe r t i l ity est imate of approx imate ly 4 . 6 7 .  Hence , the 
adjustment fac tor suggested by the f i rs t- b i r th data , 
be i ng about 0 . 10 g reater , is cer tainly exce ssive for al l 
b i r ths . However ,  i f  i t  i s  appl ied only to f i r s t  b i r ths , 
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a lowe r bound for fer t i l i ty in 1977-78 can be obtained . 
Th is  bound i s  equal to a total fert i l ity of approx imately 
4 . 10 : however ,  because i t  i s  produced by a combinat ion o f  
adj usted f i r st b i r ths and observed b i r ths of other 
orde r s , it is assoc i ated with a fer t i l i ty schedule tha t 
is  l i kely to be too h igh at younge r ages . For th is 
reason , the fer t i l i ty schedule itself is not presented . 

3 . 2 . 5  The 1978  Contraceptive P revalence Survey 

Table 77 shows the fer t i l i ty est imates obta ined from the 
i nformat ion on par i ty and date of most recent b i r th 
recorded by the 1978 CPS , wh ich was conducted w i th i nd i­
v idual i nterv iews . The est imated P/F ratio for 15- 1 9  i s  
too h igh , probably because the rounded f ig ure for P ( l ) i s 
not c lose enough to the observed ( see note in Table 7 7 ) . 
At age s  2 0- 2 4  and 2 5-2 9 ,  the rat ios are s imilar to those 
obta ined from the 1973  census sample and f rom the 1976  
CFS , but  for  older age s  the i r  values are h igher than 
those est imated f rom the other sources . At ages 3 0  and 
ove r the 1978  CPS P/F rat ios are s imilar to those impl i e d  
by the 1978 NHS data . D i fferences between these two 
sources are evident ma inly a t  younge r  ages . 

S ince the 1978 CPS was conducted only s ix months a f ter  
the 1978  NHS , one would expec t close correspondence 
between the est imates y ielded by the two surveys . The 
total fer t i l i ty est imates ag ree fai r ly we ll , the CPS 

TABLE 7 7  Appl icat ion of the P/F Rat io Me thod to Da ta 
f rom the 1978 Contracept ive Prevalence S urvey : Colombi a  

Observed Obaerved Est imated 
Pa ri tv• Fe r t i l i ty Pa r i ty  

Age Group P ( i )  f ( i )  F ( i ) P ( i ) /P ( i ) 

15- 1 9  0 . 20 . 059 0 . 1 19 1 . 6 8  
20 -2 4 1 . 00 . 20 7  0 . 9 0 3  1 . 1 1  
2 5- 2 9  2 . 3 0  . 18 6  1 . 9 0 3  1 . 21 
3 0 - 3 4 3 . 80 . 14 2  2 . 700 1 . 41 
3 5- 3 9  5 . 2 0  . 10 7  3 . 3 14 1 . 57 
40-4 4 6 . 00 . 0 4 5  3 . 65 1  1 . 6 4  
45-4 9 7 . 50 . 0 11 3 .  7 7 2  2 . 00 

•Ava i lable tabulat ions showed data rounded to the f irst dec imal place.  

Sou rce 1 CCRP ( 1979 1 3 8, 4 4 ) .  
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est imate ( 3 . 7 8 5 )  be ing only s l ightly lowe r than t h e  NH S 
e s t imate ( 3 . 8 92 ) . However , a compar i son of the average 
par it ies recorded by each survey shows that the CPS va lue s  
a r e  almost always highe r . (Unfor tunately , the round ing 
ref lec ted i n  the CPS data introduces some uncertaint ie s 
i n this  respec t . ) I f ,  as Hobcraft ' s  analy s i s  of the CFS 
suggests , women who are se lec ted and respond to ind ividua l 
i n terv iews are more l i kely to have h igher fer t i l i ty than 
all women as  a g roup , then the resu lts presented in Table 
7 7  are to be expected . The same phenomenon may account 
for the sl ightly h igher cur rent fer t i l i ty rates observed 
among young women in the CPS in compar ison w i th those 
recorded by the NHS . 

At f ir s t  s ight , the overall s imi lar i ty of the fer t i l i ty 
est imates y ie lded by the CPS and the NHS appear s  to be 
r eassur ing . However , because of the def ic ienc ies that a 
detai led analy s i s  of the NHS data uncovered , cong r uence 
between i t s  results and those of the CPS casts doubts on 
the accur acy of the latte r . Unfor tunate ly , in the case 
o f  the CPS , fur ther cons is tency checks are not poss i ble 
because the bas ic tabulat ions are lac k i ng . Ava i labi l i ty 
o f  the r aw data on c h i ldren ever bor n ,  the number of 
women interviewed , women of zero par i ty ,  and the numbe r 
o f  f i r s t  b i r ths occur r ing dur ing the year immed iately 
preced ing the interview wou ld be very helpful . 

3 . 2 . 6  I ntersurvey Est imates 

B ecause a pai r  of demog raph ic enqu 1 r 1es conducted dur ing 
the 1 9 7 0 s  i s  spaced approximately f ive year s apar t ,  inte r ­
s urvey est imates of fer t i l i ty can be calculated v ia the 
hypothet ical cohor t approach . Th is  pa i r  is the 1973  
c ensus and the 1978  NHS . ( I n  theory the 1 9 7 3  census and 
the 1 9 7 8  CPS would cons t i tute a second pa i r . Unfor tu­
nately ,  the unava i labi l i ty of the raw CPS data precludes 
its use for intersurvey compar i sons since par i t ie s  round e d  
to only one dec imal place a r e  too c r ude a n  input for the 
type of analys i s  requ i r ed . ) 

Two methods may be u sed in est imating intersurvey 
fer t i l i ty ( Z lotn i k  and H i l l , 1 9 8 1 ) . The f i r st is based 
e xclus ively on the par i ty i ncrements obse rved f rom one 
point in t ime to the nex t . These par i ty increments allow 
t he est imat ion of average par it ies for a hypothet ical 
cohor t subj ect to intersurvey fer t i l i ty .  The est imated 
mean par i t ies can then be transformed to cumulated 
fer t i l i ty , thus y ield ing est imates comparable to thos e 
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obtained by other 11eans . 'nl e  second approach is a va r i a­
t ion o f  the usual P/P r atio method , where the estimated 
mean par i t ies for a hypothet ical cohor t subj ect to the 
intersurvey fertility exper ience are compared w ith a mean 
obs erved fer tility schedule representing th i s  exper ience . 

Th e  r esults o f  applying the f irst method are presented 
in Table 78 . 'nle observed par i ty increments ar e pr esented 
in the column labeled tJ. i .  'nle es t imated inter survey 
values a r e  labeled • syn thetic• because they r efer to a 
hypothet ical or syn thetic cohor t .  The values of F ( i , s )  
can b e  interpreted as intersurvey estimates o f  cumulated 
fer ti l i ty .  ( The letter s is used to indicate • syn­
thetic . • )  'nlerefore , the value of F (7 , s ) i s  an estimate 
of inter survey total fer t i l i ty .  'nl i s  value , 5 . 9 5 , i s 
c learly too h igh 1 i t  i s  even greater than the total 
fer ti l ity values that would be obta ined by adjusting the 
1 9 7 3  and 1978  NBS current fer t il i ty estimates by the P/F 
rat ios assoc iated with age group 20-24 ,  that is , 5 . 1 3  and 
4 . 7 9 , r espectively . 'nle immed iate cause of this incon­
s i s tent outcome is that the observed par ity increments ar e  
t oo  large , mainly because some of the parities r ecorded 
by the 1 9 7 3 census are too low . 'nlis is especially 
noticeable i n  the 1 9 7 3  par ities for age groups 4 0-44 and 
4 5-4 9 compared with those recorded in 197 8 . The latter 
a re g reater , which would not be expected unless fer til ity 
wer e  on the r ise . 'nle poss ibility that par ities at 
younger ages in 1973 might also be somewhat understated 
cannot be discarded , although it is less obvious . Row-

TABLE 7 8  Es timat ion of Inter survey Fer t i li ty on the 
Basi s  of Par ity I ncrement s ,  1973-78 : Colombia 

19 7 3  197 8  sxntbetic Values 
Aqe Census NBS 
Group i P ( i , l) P ( i , 2 ) 6

i P ( i ,  s) F ( i , s) 

15-1 9  l 0 . 14 3 5  0 . 1 16 6  ( 0 . 1166) 0 . 1 16 6  0 . 4105 
20-2 4 2 1 . 0503 0 . 9527 0 . 8 09 2  0 . 9258 1 . 4629 
2 5-2 9  3 2 . 4 40 0  2 . 1566 1 . 1 063 2 . 0 291 2 . 6180 
30-34 4 3 . 93 4 9  3 . 5 8 9 8  1 . 1498 3 . 17 89 3 . 6 4 10 
3 5-3 9  5 5 . 1069 4 . 7 9 5 7  0 . 8 6 0 8  4 . 0 39 7  4 . 5 3 3 5  
40-4 4  6 5 . 86 59 6 . 14 8 3  1 . 0 4 14 5 . 0811 5 . 5 6 6 5  
4 5-4 9  7 6 . 1 0 7 5  6 . 6 89 7  0 . 8 23 8  5 . 9 0 4 9  5 . 9 46 2  

No te a See text f or de f inition of 6 i and • synthetic values . • 
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ever , even the value of F ( S , s )  i s  already too h igh t o  be  
cons i s tent w i th any r easonable est imate of fer t i l i ty 
cumulated up to age 4 0  for the 1973-78  per iod . Hence , i t  
i s  l ikely that even the mean par i t ies at younger ages 
wer e  under r epor ted in 197 3 . Th i s  conclus ion would be 
cons i s tent w ith the fact  that the child mor tal i ty 
estimates der ived from census data wer e  shown to be , i n  
g eneral , t oo  low .  

Ta ble 7 9  shows the r esults obta ined by applying the 
second method of intersurvey fertil i ty est imation to the 
1 97 3-78 data . Not ice that the equ ivalent of the P/F 
ratios , here denoted as P/w , increase w i th age , wh ich 
would not be expected if the estimated synthetic par i ties 
r eally r epresented the intersurvey exper ience . However , 
such a behavior i s  consistent w i th the existence o f  under ­
repor t ing of ch ildren ever born in  1973 , s ince such a flaw 
i n  the basic data would lead to estimates of mean i nter­
survey par i t ies whose pos i t ive b iases increase with age . 

Not ice also that a t  ages 20-24 and 25-29 the P/w 
r a t ios are fa i r ly s imilar . Therefore , j ust as in any 
appl ication of the P/F ratio method in cases where fer­
t il i ty has r ema ined constant , the values o f  P/w for 
those age g roups may be used as adj ustment factors for 
the observed mean intersurvey fer t i l ity schedule . The 
r at io assoc iated with the 20-24 age group was used to 
adj u s t  the observed f ( i , s )  values . 

A second adj ustment was necessary to obta in an inter­
survey fert i l i ty schedule referr ing to the usual f ive-year 
age groups , s ince the one presented in Table 7 9  i s  based 
on a female population whose true age at the t ime of the 
b ir ths occur r ing dur ing the year preced ing the survey was , 
on average , hal f a year younger  than that repor ted at the 

TABLE 79 Es t imation of Inter survey Fe r t i l ity Us ing a 
P/F Rat io Method for Synthe t ic Cohort s ,  1973-78 : 
Colombia 

19 73 19 78 Sinthet ic Values 
Age Census NBS 
Group i f ( i , l ) f ( i , 2 ) f ( i , a) 11' ( 1 , 8) P ( i , a) P/r 

15-19 l . 0 652 . 0 5 23 . 0 588 0 . 12 24 0 . 1166 0 . 9 5  
20-24 2 . 2 063 . 1809 . 1936 0 . 8491 0 . 9258 1. 0 9  
2 5- 2 9  3 . 21 2 7  . 19 99 . 20 6 3  1. 8 892 2 . 0 291 1 . 0 7  
30-34 4 . 1824 . 1594 . 1709 2. 8244 3 . 1789 1. 13 
3 5-3 9  5 . 13 95 . 1074 . 12 3 5  3 . 5339 4 . 0397 1 . 14 
40-44 6 . 0703 . 06 37 . 0670 3 . 9755 s. o8u 1 . 28 
4 5-4 9 7 . 0 240 . 014 9 . 0195 4 . 17 54 5. 9049 1. 41 
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time of interview . The fully ad j usted inte r survey 
fert i l i ty schedule , d isplayed i n  Table 8 0 , shows that 
total fer t i l i ty amounted to 4 . 58 .  Such a value impl ie s 
that the total fer t i l i ty est imates der ived d i r ec t ly f rom 
the 1 9 7 3  and 19 7 8  NHS data are somewhat low ( 4 . 5 0 and 
3 . 8 9 , r espect ively ) . However ,  as we shall  see later , the 
ad j ustments necessary to make these f igures cons istent 
with the adj usted intersu rvey leve l are well i n  l i ne with 
those that might be infer r ed from detai led analy s i s  of 
each data set . 

3 . 2 . 7 Summary of the P/F Rat io Est imates 

The preced ing sec t ions have presented the results of 
apply ing several var iants of the P/F rat io method to the 
avai lable data . I n  all case s ,  except the 1969  NFS , the 
method con f i rmed the ex istence of a fer t i l i ty dec l ine 
when i t  was applied to data on all bir ths . Appl ication s  
made t o  f i r s t-birth data showed that the CFS had a h igh 
leve l of internal consistency , wh i le the 1973 census and 
the 1978 NHS data are somewhat de f ic ient . The same i s 
probably t r ue about the 1 9 7 8  CPS , but lac k of appropr ia t e  
tabulat ions l imited the poss ibilit ies o f  f u r ther 
asses sment . 

TABLE 80 Ad j usted Inte r survey 
Fer t i l ity Schedule , 197 3-78 : Colombia 

Ag e 
Group 

15-19 
20-2 4  
2 5- 2 9  
30- 3 4  
3 5-3 9  
40- 4 4  
4 5- 4 9  

To tal 
Fe rt ility Rate 

•Ad j ustment factor • 1 . 0 9 .  

Ad j usted• 
f ( i) 

. 0 7 9  

. 2 20 

. 22 3  

. 18 1 

. 130  

. 0 6 7  

. 0 17 

4 . 5 7 7  
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For future reference , Table 8 1  presents the ag e­
s pec i f ic f er t i l i ty schedules produced by each of the 
sources analyzed in this  sect ion , all ad j usted for the 
half-year age s h i f t  impl ic i t  i n  data refe r r i ng to the 
year preced ing a survey . 

3 . 3  DATA ON OWN CHILDREN 

The d ata on age and relat ionsh ip to head of the household 
gathered by almos t any household survey or censu s can be 
u sed to est imate f er t i l i ty .  Cho ( 19 7 3 )  has suggested a 
technique that allows age- spec if ic fer t i l ity rates to be 
e st imated from data on enumerated ch i ldren c lass i f ied by 
s i ngle yea r s  of the i r  own age and by sing le year s of 
the i r  mothe r ' s  age .  I f  these data are available , r everse 
proj ect ion of the fema le popu lat ion to each of the 10 o r 
1 5  year s preced ing the survey and of the enumerated c h i l­
dren ( pe r sons under 15 ) to the t ime of the i r  b i r th make s 
i t  pos s i ble to calculate per iod age- spec i f ic fer t i l i ty 
rates . I n  add it ion to the usual • own children• tabula­
t ion ( c h i ldren class i f ied accord ing to the ages of the i r  
mothe r s ) , t h i s  procedure requires  as i nput deta i led 
e st imates of mor tality for c h i ldren and for adult female s .  

For Colombia , the appropr iate est imates of mor tal ity 
a r e  ava i lable ( see Chapter 2 ) . Fur thermore , adequate 
own-ch i ldren tabulat ions have been produced for each o f 
the potential sou rces : the 1973  census sample , the house­
hold data from the 1976  CFS , and the 1 9 7 8  NHS .  I n  the 
f i r s t  case , the tabulat ion r equ i r ed was obta ined by 

TABLE 8 1  Cu r re nt Fe r t i l i ty Schedules Based on Data on 
B i r ths Las t Yea r  Adj usted for a Ha lf-Year Age 
Di spl acement , Five Sourc es : Colombia 

1969 1973 1976 1978 1978 

Age NFS Ce neue CFS Houeehold NHS CPS 

Group f ( i ) f ( i )  f ( i ) f ( i ) f ( i )  

15-19 . 1 1 8  . 08 0  . 0 88 . 0 6 4  . 0 7 4  

20-2 4 . 2 80 . 214  . 21 9  . 18 9  . 21 3  
2 5-2 9 . 3 0 5  . 211 . 20 1  . 198 . 18 2  

30-3 4 . 2 7 2  . 17 9  . 171 . 15 4  . 13 8  
3 5-39 . 24 0  . 13 4  . 1 28 . 104 . 10 2  

40-4 4  . 1 14 . 0 6 4 . 0 5 2  . 0 5 8  . 0 40 

4 5-4 9 . 0 19 . 0 19 . 0 16 . 0 11 . 008 

Total 
Fe rt i l i ty 
Ra te 6. 7 4 0  4 . 50 3  4 . 3 70 3 . 8 9 2  3 .  7 8 5  
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1 4 7  

matching the enuaerated children to the ir mothers on the 
bas i s  of certain cr iter ia (age , relationship to the head 
of the household , e tc . ) .  Por the 1976 and 1 978  data , 
however , no ar t i f icial matching was necessary because the 
surveys included e ither a cod ing mechani sm or a question 
ident i fy ing the mother of each recorded chi ld wheneve r 
she l ived in the same household as the child . 

Estiaates obtained by applying the own-ch ildren me thod 
to the three d ata sources are presented in Tables 8 2 , 8 3 , 
and 8 4 . Every set shows a fa irly consistent trend of 
decl ining total fertil ity r ates . Notice that in the CPS 
se t  ( Table 8 3 )  the estimate for the 4 5-49  age group i s  
not a lways der ived d irectly f rom the data . Th is age 
group was left out in some cases because the ava i lable 
data on own-children were tabulated only for mother ' s  
ages rang ing from 1 0  to 6 0 J therefore , at earl ie r  pe r i od s  
t runcation was necessary . To make the e stimated ser ies 
compar able , fertil ity rates for age groups 4 5-49  wer e 
imputed on the bas is of the r ates for the f ive-year 
per iod immed iately preced ing them . 

In general , each ser ies is remarkably well behaved . 
Ver y  few values are out of l ine with the contiguous one s , 
i nd icating that age heaping under age 1 5  i s  not severe . 
Ther e  are , however , some preferred ages that tend to 
a ttr act r espondents more than others , as Table 85 i llus­
trates . Por example , age 1 2  seems to be even more 
a ttractive than ages 10 or 1 5 .  Therefore , own-children 
e s t imates corresponding to a per iod 1 2  to 1 3  years before 
e ach survey will be too h igh and should be d isregarded . 

Unfor tunately , age heaping is not the only potential 
s ource of  spur ious f luctuations in the fertil ity estiaates 
der ived from own-chi ldren information . Select ive under ­
enumeration of young children can also ser iously b ias the 
est imates for recent per iods . This phenomenon is clear ly 
operating in the 1 9 7 3  census sample , in which the r ecorded 
number of children under age 1 is obviously too low ( i t  
impl ies a total fertility r ate for 1 9 7 2-7 3 of only 2 . 54 
children per woman ) . Although the other two data sources 
a re not so obviously f lawed by the underenumeration of 
young children , the fertility estimates they imply for 
r ecent per iods cannot be accepted without further 
val idation . 

Por the moment ,  we conclude by noting the three-year 
ave r ages presented in Par t B of Tables 82 , 83 , and 8 4 .  
Al though smoother than the ser ies o f  annual fertil ity 
e s t imates , the three-year per iod est imates are not 
e nt irely f ree f rom the problems assoc iated with heaping 
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TABLE 8 2  Est imates of Fe rt i l i ty Der ived f rom the 19 7 3  
Ce nsus S ampl e  by the Own-Ch i ldren Me thod : Co lombia  

Eat iutec! Fe r t i l ity Rates by Fi ve-Year Aqe Groupe 

Aqe 1972-73 1971-72 1970-71 1969-70 1968-69 1967-68 1966-67 1965-66 

15-19 0 . 0 3 51 0 . 0654 o. 0804 0 . 0924 0 . 0965 0 . 1068 0 . 1164 0 . 1295 
20-24 0 . 1 1 0 6  0 . 1813 0 . 21 16 0 . 2 4 21 0 . 2 5 52 o .  2 568 o .  2666 o .  2 8 51 
25-29 0 . 1 2 10 0 . 19 2 5  0 . 22 81 0 . 2584 0 . 2769 0 . 28 7 8  0 . 2 9 50 o. 3236 
30-34 0 . 1084 0 . 1 6 4 7  o .  20 60 0 . 2 31 2  0 . 2 378 0 . 2 51 6  0 . 2 4 8 5  0 . 2 6 4 5  
35-39 o.  07 91 0 . 1180 0 . 1 3 5 5  0 . 1624 0 . 16 7 5  0 . 1820 0 . 1848 o. 200 5 
40-4 4 0 . 0 4 1 1  0 . 0 6 3 5  0 . 0 7 3 7  0 . 0 8 4 5  0 . 0909 0 . 0 893 0 . 0 8 8 4  0 . 0 8 8 7  
4 5-49 0 . 0 126 0 . 0 1 91 o. 0209 0 . 0214 0 . 0 2 1 7  0 . 0 184 0 . 0 2 3 3  0 . 0 2 2 9  

TPR 2 .  5 3 91 4 . 0 2 2 2  4 .  7 8 0 8  5 . 4 6 2 3  5 .  7 3 2 6  5 .  9 6 2 9  6 . 1 14 4  6 .  5740 

Aqe 1 9 6 4-6 5 19 63-64 1962-63 1 9 61-62 1 9 60-61 19 59-60 19 58-59 

15-19 0 . 1 3 2 2  0 . 1316 0 . 1 3 8 6  0 . 14 30 0 . 1 5 3 8  0 . 1 5 8 7  0 . 1512 
20-24 o. 3015 o. 3006 o. 3124 o. 314 7  0 . 3264 0 . 3 4 4 2  o .  3 0 6 9  
2 5- 2 9  o .  3 30 5  0 . 3 240 0 . 3 29 2  o .  3 2 5 3  o .  3 4 3 9  0 . 3 4 1 2  o .  3 3 3 8  
3 0 - 3 4  o.  2 8 3 3  0 . 2 619 0 . 2948 0 . 2844 0 . 3074 o. 3138 0 . 2 8 7 3  
3 5- 3 9  0 . 2191 0 . 1 9 30 0 . 20 8 3  0 . 1967 0 . 1998 o .  20 21 0 . 1763 
4 0-44 0 . 0 917 0 . 0 8 3 7  0 . 0862 0 . 0 8 4 5  o .  0999 o. 0 9 16 0 . 0906 
4 5-4 9 o .  0 2 20 o. 0 200 0 . 0 2 59 0 . 0211 0 . 0 2 60 0 . 0 2 51 0 . 0219 

TPR 6. 9007 6. 5 7 3 6  6 .  9 7 6 8  6 . 8486 7 . 2859 7 . 3836 6 . 8400 

Eat iutec! Fe r t i l ity Ratea for Th ree-Year Ave rages 

Aqe 1 9 71-73 1968-70 1965-67 1962-64 1959-61 

15-19 0 . 0603 0 . 0986 0 . 1260 0 . 1377 0 . 1546 
20-24 0 . 16 7 8  0 . 2 51 4  0 . 2 84 4  0 . 3 0 9 2  0 . 3 2 58 
25-29 0 . 1806 0 . 2744 0 . 3 164 0 . 3262 0 . 3 3 9 7  
3 0 - 3 4  0 . 1 5 9 7  o .  240 2 0 . 2654 o .  2 80 4  0 . 3 0 2 8  
35-39 0 . 1 109 0 . 1706 o .  2 0 1 5  0 . 1993 0 . 1927 
4 0-4 4 0 . 0 594 0 . 0 8 8 2  0 . 0 8 9 6  0 . 0 8 4 8  0 . 0940 
4 5-49 0 . 0 1 7 5  0 . 0205 0 . 0227 0 . 0223 0 . 0 2 4 3  

T PR  3 .  7 8 0 7  5 .  7 1 9 3  6 . 5297 6 .  7 9 9 6  7 . 1698 
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TABLE 8 3  Est imates of Fe rt i l i ty De r ived from the 
� Household Schedule by the Own-Ch i ldren Method : 
Colombia 

Ag o  

10-14 
15-19 
20-24 
25-29 
30-34 
3 5-39 
40-44 
45-49 

TPR 

Ago 

10-14 
15-19 
20-24 
2 5-29 
30-34 
3 5- 3 9  
40-44 
4 5-49  

Tl"R 

Al)e 

10-14 
15-19 
20 -24 
2 5-2 9  
30-34 
3 5-3 9 
40-44 
45-4 9 

Tl"R 

( ) I 

Eat luted 

1975-76 

o. 0008 

0 . 0 90 6  

0 . 1979 

0 . 1913 

0 . 1693 
0 . 1 16 3  

0 . 0 3 4 3  

0 . 01 9 3  

4 . 0988 

1967-68 

0 . 0 0 7 3  

0 . 12 29 
0 . 2 9 71 

0 . 3 440 

0 . 2649 

0 . 20 50 

0. 0905 

o .  0 254 

6 .  7 8 61 

Eatiuted 

1914-76 

o. 0014 

0 . 0 894 
o. 2046 

0 . 1884 

0 . 1658 
0 . 1080 

o .  0492 

o .  01 3 8  

4 . 1 0 3 3  

Fe r t i l i ty 

1974-7 5 

o .  0015 

0 . 0 9 2 6  

o .  2 0 2 0  

0 . 1885 

0 . 1669 
0 . 1 161 

0 . 0 518 

0 . 01 5 9  

4 . 1766 

1966-67 

0 .  0 0 7 5  

0 . 1 2 5 6  

0 .  3059 

0. 2 934 

0 . 2317 

0 . 1719 

0. 0 7 3 5  

0 . 0 0 7 7  

6 .  0 8 61 

Fe rti l i ty 

1971-73 

o. 0032 

0 . 1098 
0 . 2 519 

o .  2 50 8  

0 . 1992 
0 . 1419 

o. 0 7 7 3 

o. 0 2 2 5  

5 . 2 8 2 2  

liiputed valuea 

Ratea by Pi ve-Year Al)e Groupa 

1973-74 1972-73 1971-72 1970-71 1969-70 

o. 00 1 8  o .  0 0 3 2  o .  0024 o. 0040 0 . 0 0 4 8  

0 . 0 8 5 2  0 . 1 0 9 2  o .  0 9 7 7  0 . 1 2 2 4  0 . 1 2 3 8  

0 . 2141 0 . 22 8 5  o .  2 4 1 9  o .  2 8 51 o .  2796 

0 . 1853 o .  2 0 91 0 . 2 7 3 6  o .  2 6 9 7  0 . 2 8 9 6  

0 . 1 613 0 . 1 8 1 5  0 . 1894 o. 2267 o. 2470 

0 . 0 91 5  0 . 1 2 4 3  0 . 1 3 3 5  0 . 1 6 7 9  0 . 1 9 0 9  

0 . 0 6 1 5  o .  0 7 3 5  0 . 0 7 5 2  o .  0 8 31 0 . 1013 

0 . 00 6 2  o .  0 2 2 2  o .  01 5 9  0 . 0 29 3  0 . 01 3 3  

4 .  0344 4.  7 5 7 8  5 . 1479 5 .  9409 6. 2520 

1965-66 1964-65 1963-64 1962-63 1961-62 

o. 0108 0 . 0 150 0 . 0 148 o. 0120 0 . 0116 

0 . 1 3 3 9  0 . 14 20 0 . 1 5 7 3  0 . 1 7 3 9  0 . 1 5 7 9  

0 . 3083 0 . 2920 0 . 34 5 5  o .  3298 0 . 3 3 2 3  

o .  3 2 9 2  o .  2 8 8 8  o .  3 4 3 2  o .  3 584 o. 3 8 1 3  

0 . 3 086 0 . 2 7 2 0  o .  3 0 1 3  o .  3 2 3 2  o .  3107 

0 . 21 9 2  0 . 19 51 o .  2 2 3 3  0 . 2 4 9 9  0 . 1963 

o .  0 8 4 3  o .  0766 0 . 1002 0 . 1 0 4 2  0 . 0863 

( 0 . 0 20 2) ( 0 . 0 1 8 6 )  ( 0 .  0 2 1 5 )  ( 0 . 0 22 5 )  ( 0 . 0 21 4 )  

7 . 0729 6 .  5008 7 . 5 3 5 7  7 . 8692 7 . 4 8 9 1  

Ra t e a  for Th r ee-Year Ave r�ea 

1968-70 1965-67 1962-64 

o. 0056 0 . 0 1 1 1  0 . 0128 

0 . 12 20 0 . 1 3 3 9  0 . 1 6 30 
o .  2857 0 . 3 0 21 o .  3 3 59 

0 . 3150 0 . 3 0 3 8  o .  3 6 1 0  

o .  2 5 2 5  0 . 2708 o .  3 1 1 7  

0 . 1927 0 . 1954 0 .  2 2 3 2  

o .  0 9 1 5  o .  0 7 81 0 . 0969 

o .  0 1 7 5  ( 0 . 0 2 25) ( 0 . 0 262) 

6 .  4128 6 .  5881 7 . 6 5 3 2  

1976 

1961-69 

0 . 0 0 4 9  

0 . 11 9 2 

0 . 2 8 0 5  

0 . 31 14 

o .  2 4 5 6  
0 . 1 8 2 2  

0 . 0827 

0 . 01 3 7  

6 .  2 0 0 5  
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TABLE 8 4  Es t imates of Fe r t i l i ty Der ived f rom the 1 9 7 8  
NHS by the Own-Chi ldren Method : Colombia 

Eat iaated Fe rt i l i ty Rat•• by P' i ve-Year Aqe Group• 

A9• 1977-78 1976-77 1975-76 1974-75 1973-74 1972-73 1971-72 1970-71 

15-19 o .  0 6 59 o .  0744 o. 0 7 6 5  o .  0 9 68 0 . 0978 o .  0 9 7 2  0 . 1092 0 . 1 2 1 7  

20-24 0 . 1 7 7 9  0 . 1813 o .  2022 0 . 214 7 0 . 22 7 3  0 . 2 34 5  o .  2416 0 . 2 8 3 7  

25-29 0 . 1764 0 . 1849 0 . 1963 0 . 1829 o. 2213 o. 2284 0 . 2296 o .  2 7 1 6  

3 0 - 3 4  0 . 1 5 1 6  0 . 1419 0 . 1 6 7 9  0 . 1 7 2 8  0 . 1 9 1 1  0 . 1707 0 . 1 9 4 2  o .  2 3 4 0  

3 5 - 3 9  0 . 0985 0 . 0 8 7 3  0 . 1266 0 . 1147 0 . 1 2 5 7  0 . 1238 0 . 1544 0 . 1 5 4 3  
40-4 4 0 . 0 4 3 2  0 .  0 2 9 5  o .  0 3 7 9  o .  0609 o .  0 5 7 9  0 . 0 7 1 8  0 . 0 7 3 6  0 . 0 8 6 4  

4 5 - 4 9  o .  0 1 31 o. 0090 0 . 0 1 0 5  0 . 0 1 0 5  0 . 0 1 4 2  o .  0 1 6 6  0 . 0 218 o. 0 1 3 9  

T PR  3 .  6 3 2 8  3 .  5 4 1 0  4 .  0 8 9 8  4 .  2 6 71 4 . 6 7 6 9  4 .  714 7 5 . 1 2 21 5 . 8 2 7 6  

A9 •  19 69-70 1 9 68-69 1967-68 1 9 66-6 7 19 65-6 6 1 9 6 4 - 6 5  1 9 6 3 - 6 4  

1 5 - 1 9  0 . 1 120 0 . 1 1 5 6  0 , 1 0 4 8  0 . 13 33 0 . 1 3 81 O . H 4 3  0 . 1517 

20-24 0. 27 37 0 . 2957 0 . 2 8 51 o .  2805 o. 3 0 5 5  0 , 29 3 5  0 . 3 3 13 

2 5-29 o .  2 91 6  0 . 2 5 58 0 . 2 990 o. 2816 o .  3 20 6  0 . 31 2 6  0 . 3 287 

30-34 0 . 2 3 21 o .  2 2 9 5  0 . 2644 o. 2356 o. 3 0 3 3  0 . 2843 o. 2 5 4 3  

3 5- 3 9  o .  2019 0 . 1 7 4 9  0 . 1 6 9 9  0 . 1690 o .  2 4 3 8  o .  2 2 0 5  o .  2 0 2 6  

40-44 o .  0 8 6 3  o .  0 7 4 5  0 . 0694 0 . 0905 o. 0811 0 . 0 8 5 2  0 . 0888 
4 5- 4 9  0 . 01 3 2  o .  0 270 o. 0 2 2 2  0 . 0 20 4  0 . 0 1 6 4  0 . 0 2 4 2  0 . 0201 

TPR 6 . 0 5 4 4  5 .  8650 6 .  0744 6 . 0 5 4 2  7 . 0440 6 . 8 7 2 7  6 , 8871 

Eat i•ated Fe r t i l ity Rate• for Th ree-Year Averagea 

Aqe 1976-78 1973-75 1970-72 1967-69 1964-66 

15-19 0 . 0 7 2 3  o .  0 9 7 3  0 . 1 1 4 3  0 . 1179 0 . 1 4 81 

20-24 0 . 1 8 71 o. 2 2 55 0 . 2 6 6 3  0 . 2 871 0 . 3 1 01 

25-29 0 . 1859 o. 2109 0 , 26 4 2  0 . 2788 0 . 3 2 0 6  

30-) 4 0 . 1 5 3 8  0 . 1 7 8 2  o .  2 201 0 . 2 4 31 o. 2 8 0 6  

3 5-39 0 . 1041 0 . 1 2 1 4  0 , 1702 0 . 1 7 1 3  o .  2 2 2 3  

4 0 - 4 4  o .  0 3 6 9  o .  0 6 3 5  0 . 0 8 21  0 . 0 7 81 0 . 0 8 50 

4 5-49 0 . 0 1 0 9  o .  0 1 3 8  0 , 0 163 0 .  0232 o. 0202 

TPR 3 .  7 54 5  4 .  5 52 9  5 , 6 6 80 5 .  9 9 7 8  6 .  9 3 4 6  
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TABLE 8 5  Populat ion Under Age 16 Classif ied by 
Sing le Yea r s  of Age , Selected Sources ( i n  
thousand s) : Colomb ia 

197 3  Census 
Ag e Sample 1976 CFS 19 78  NHS 

0 4 6 6  181 6 70 
1 50 3 17 3 6 16 
2 5 87 1 5 8  6 4 1  
3 6 15 175 6 6 1  
4 6 0 9  174  6 1 7  
5 6 16 196 6 6 8  
6 6 0 8  1 8 9  70 1 
7 6 4 4  186 7 6 1  
8 6 31 1 8 8  7 40 
9 568 172 70 1 

10 6 31 18 9 7 1 5  
11 5 4 2  157 6 8 0  
12 6 17 19 4 8 0 2  
13 5 6 1  17 8 7 0 0  
14 5 1 0  171  7 2 2  
15 5 0 5  1 5 3  6 9 9  

and underenumerat ion . Hence , est imates incorporat ing the 
data on children aged 12 at the t ime of interv iew or those 
incorporat ing the data on children under age 1 are st i l l 
l i kely to over- or underest imate fer t i l i ty ,  respectively . 

3 . 4  SUMMARY EVALUATION OF THE EVIDENCE 

P r eced ing sect ions have presented sets of fer t i l ity 
est imates der ived from d if ferent sources and by a var iet y  
of means . To extract from them a ser ies of cons i stent 
and plaus i ble fer t i l ity est imates for the 1964-78 per iod , 
we beg in by compar ing the total fer t i l i ty est imates 
obt a i ned on the bas i s  of the CFS matern i ty histor ies wit h  
those der ived via the own-ch i ldren method applied to the 
19 7 3  census sample , the household data of the 1976  CFS , 
and the 1 9 7 8  NHS . F igures 1 2 , 13 , and 14 d i splay these 
dif ferent pa i r s  of estimate s .  As F igure 12 i nd icates , 
the fer t i l ity est imates obtained f rom data on c h i ldren 
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F IGURE 12 Compar i son of Fer t i l ity Est imates De r ived f r om  
the 1973  Census v i a  t h e  Own-C h i ldren Method and Those 
Obta i ned f rom the 1976  CFS Matern i ty H istor ies : Colomb i a  

aged 2 or l e s s  i n  1973  are t oo  low . However ,  the overa l l 
cons i s tency between the maternity h i s tory est imates and 
the one s obtai ned from the census for the 1962-68 per iod 
i s reassu r i ng , and although the census f igures are  
af fected by some age heapi ng--espec ially at ages 8 ,  1 0 , 
1 2 , and 13-- i ts impac t i s  f a i r ly mild . 

F igure 13 compares the est imates obtained f r om  197 6 
C FS matern i ty h i stor ies with those obta ined f rom the CFS 
own-ch i ldren data . The compar i son shows that the ag e 
d istr ibut ion of children enumerated by the CFS i s  subj ec t  
t o  a higher deg ree o f  d i stort ion d u e  t o  age heap i ng tha n  
that produced by the census . Fur thermore , the own­
ch i ldren CFS estimate s are h igher on the whole than thos e 
i mpl ied by e i ther the census or the maternity h i s tory 
est imates . However ,  espec ia lly for the ear l ie r  per iod s 
{ 19 6 1- 64 ) , i t  is c lear that the CFS own-ch i ldren est imates 
are too high because they are der ived from attract ive ag e 
g roups . The poss ibi l i ty tha t the same type of problem 
may produce the re lat ively h igh  own-ch i ldren est imate s 
for the 1967- 7 1  per iod shou ld be kept in mind . I n  
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FIGURE 13 Ca.par i son of Fert i l i ty Estimates Der ived f rom 
the 1976 CFS via the Own-Children Method and Those 
Obtai ned f roa the 1976 CFS Maternity H istor ies : Coloabia 

add i t ion , i t  must be pointed out that the total fer t i l i ty 
estimates der ived f rom the own-chi ldren CFS data i nclude 
a fer t i l i ty rate for the 10-14 age group . Although the 
contr ibution of this age g roup is  fairly small ,  i t 
cer t a inly inc reases the est imated TF values . 

F igure  13 also shows that maternity h istory data are 
not ent i rely exempt f rom the effects of age heaping . 
Notice that several of the troughs and peaks evident in  
the own-chi ldren estimates are  also present in  the one s 
der i ved f rom maternity h istory data . However , the effect 
of heap i ng is smaller on the latter . 

F ig u r e  14 compares the estimates implied by CFS mater­
nity h i story data and those der ived from the own-ch i ldre n 
data of the 1978 NHS .  Once more , the general agreement 
between these two sets of est imates is h igh and reassur­
i ng . For most of the per iod covered jointly , the mater­
nity h istory estimates l ie be low those impl ied by the 
NHS , but at some ages this outcome is clearly due to the 
distor t ing effec t  of age heaping . For the most recent 
pe r iod ( 19 7 5-78 ) the NHS est imates are probably too low , 
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F IGURE 14 Compar i son of Fer t i l ity Estimates Der ived f rom 
the 1978  NHS v i a  the Own-Children Method and Those 
Obta ined f rom the 1 9 7 6  CFS Maternity H istor ies : Colombi a  

al though they conform f a i r ly well t o  the declining trend 
impl ic it  in  the sets d isplayed . 

F igure 15  d i splays the major est imates presented so 
f ar .  W i th few except ions , the var ious sources agree very 
we l l . Perhaps the mos t  prominent exceptions are the 
1 970-73  est imates der ived from the 1973  census , wh ich are 
evidently too low , and the NFS est imate for 1 9 6 9  (Ochoa 
and Ordonez , 1980 ) , wh ich i s  c lear ly too h igh , approx i­
mat ing closely the est imate der ived from ch i ldren aged 8 
( an attract ive age)  at the t ime of the CFS . 

The case of the 1969  NFS requ i res fur ther d i scussion . 
Recall that when the P/F rat io test was appl ied to the 
data ( Ochoa-Ordone z ver s ion ) , the est imates obtai ned 
appeared to be internally cons istent . However , the 
fer t i l ity leve l they imply for 1968-69 is cons iderably 
h igher than the leve ls est imated for prev ious per iods on 
the bas i s  of the same data ( E lk ins in ASCOFAME , 197 3 a ) . 
Moreover ,  there is  other internal evidence suggesting 
that the NFS probably underest imates fe r t i l ity p� ior t o  
1 9 6 9 . However ,  accord ing t o  F igure 15 , Elk ins ' estimates 
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F IGURE 15 Compar i son of Fer t i l i ty Estimates Der ived f rom 
Several Sources :  Colombia 

( shown as sol id , hor i zontal l ines labeled •NFs• ) are i n  
g ood  ag reement w i t h  those der ived from other sources , 
whi le the s ing le-point estimate proposed by Ochoa and 
Ordone z i s  clear ly out of l i ne with all the rest . Hence , 
we can e ither conclude that most sources underestimate 
fer t i l i ty or that the NFS is subj ec t to some type of 
pos i t ive bias that balances the negat ive ones detected in 
its data . We bel ieve that the latter i s  the mos t  plau­
s ible explanat ion , espec ially because the NFS sample i s  
not truly representat i ve o f  the country as a whole ( see 
Appendix B ) . An overrepresentation of the r ural popula­
t ion i n  the NFS data could very wel l  account for the 
r esults obtained . In v iew of these observations , the NFS 
estimates are omitted from the fol lowing evaluation . 

Another aspect of F igure 15  that deserves comment i s  
the r e lat ionship between the 1973- 7 8  intersurvey or 
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intercensal est imate and those obta ined from othe r 
sources . Not ice f i rst  that the intercensal est imate 
ag rees closely with those obta ined from the CFS maternity­
h istory data , espec ially i f  one treats it  as a mid-per iod 
est imate refer r ing roughly to 19 7 5- 7 6 . Second , its  leve l 
impl ies that the own-ch i ldren est imates der ived from 
children aged 0-2 in 19 7 6  and 0- 3 in 19 7 8  are too low , a 
f act that is  not surpr is ing g iven the typical problems 
affecting own-ch i ldren est imates . I n  conclus ion , there ­
fore , the inter survey est imate i s  not incons istent wi th 
those obta ined from other sources and although it may no t 
be per fectly cor rect , i t  i s  probably the best poss ible 
est imate for the 1975-76  per iod . 

3 . 5  DERIVING A YEARLY SERIES OF TOTAL FERTILITY 
ESTIMATES , 196 4-7 8  

Up to this  po int no cons iderat ion has been g iven to 
est imates obtained f rom data on b i r ths dur ing the yea r 
preced i ng each survey (with the except ion of the d is­
cred i ted NFS est imates ) .  I t  is poss i ble to compar e 
s ing le-year est imates based on b i r ths last year to own­
ch i ldren and maternity h i story est imates . However ,  
because the former are affected by age heaping and othe r 
type s of biases , such compa r i sons tend not to be very 
enl ighten ing . Therefore ,  i t  is  usually best to smooth 
such est imates before compar ing them with others . F igur e 
1 6  d i splays the trend curves obta ined by plott ing the 
three year  averages of the own-ch i ldren est imates ( f rom 
Tables 82 , 83 , and 8 4 ) . 

Al though smoother than the s i ng le-year est imates , the 
cu rves in F igure 16 are not necessa r i ly unbiased , because 
def ic ienc ies in the s ing le-year data may s t i l l  affect 
some of the i r  points . For example , those correspond i ng 
to the three-year per iod immed iately preced ing each survey 
are l i kely to be too low , wh i le those cor respond ing to 
the fur thest per iod be fore each survey ( obtai ned from 
ch i ldren aged 12- 14 ) are l i kely to be too h igh . Th e 
sol id l ine in F igure 16 i s  an est imated trend l ine that 
approx imates fai rly we l l  the most rel iable points of eac h 
set . The trend l ine was obta ined by assuming that the 
total fer t i l i ty rate in 1 9 6 3  was about 7 . 0  and that the 
e st imated intercensal total f e r t i l ity ( 4 . 6 ) cor responded 
approx imate ly to 1976 . Th i s  l ine implies that total 
f e r t i l i ty in 1964  was approx imately 6 . 8  children pe r  
woman . Such a tota l fert i l ity rate , coupled w i t h  a mode l 
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fert i l i ty schedule f itted to the one obtained from the 
CFS own-ch i ldren data for 1963-64 and appl ied to the ag e 
d istr ibution der ived via the stable and quasi-stable 
populations f itted in Chapter 2 to the 1951 and 196 4 
populations ( Set 2 ) , produces e s timates of b i r th rates by 
sex that are ve ry s imilar to those impl ied by the quasi­
s table f i t :  the quasi-stable b i r th rate est imates for 
19 6 4  (Table 4 2 )  are . 04 7 6  for males and . 04 6 2  for females , 
wh i le those obta ined f rom the f itted fertil ity schedule 
in F igure 17 are . 04 8 1  and . 04 6 7 , respect ively ( assuming 
that the sex rat io at b i r th i s  1 . 03 4 ) . Although exact 
coi nc idence i s  not ach ieved , the s imila r i ty of the two 
sets i s  r eassur i ng .  (A TP value of 6 . 73 in 1964 would 
assure coinc idence , but the d i fference between th i s  valu e 
and 6 . 8  i s  so small that i t  does not war rant select ion of 
a d if ferent trend line . ) Por reference , the year ly TF 
estimates implied by the t rend l i ne in F igure 13 are 
presented in Table 3 ( repor t summary ) . 
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3 . 5 . 1  Compar ing the Year ly Ser ies of Total Fer t i l i t y  
E s t imates ( F i tted Tr end L ine ) to Est imates Based on 
B i r ths Last Year 

The est imates in Table 3 can be compared with those 
obta ined from data on the numbe r of b i r ths dur ing th e 
y ear preced ing each survey ( Table 8 1 ) . The l imitations 
of the NFS est imates have already been d i scussed , so the 
f i rst  compa r i son to be made i s  with  the 1973  census 
est imate of TF ( 4 . 50 ch i ldren pe r woman ) .  I f  the f i t ted­
t r end- l i ne est imate in Table 3 i s  cor rect , total fer t i l i ty 
i n  1 9 7 3  wa s 5 . 15 ,  wh ich means that the censu s underest i ­
mated fer t i l i ty by about 14 percent . I t i s  interest i ng 
to note that an ad j ustment of j us t  that s i ze i s  implied 
by the P/F ratio assoc iated with age g roup 20-24  ( see 
Table 6 7 ) . I n  add i t ion , an upward ad j u stment of about 1 2  
percent i s  suggested by the P1/F1 r at ios for age 
g roups 20-24 to 40-44 in  1 9 7 3  ( see Table 6 8 ) . The latte r 
adj ustment wou ld produce a total fer t i l i ty rate of 5 . 04 
for 1 9 7 3 , a value that i s  very close to the 5 . 1 5 impl ied 
by the f i tted trend l i ne .  I t  can be conc luded , therefor e , 
that the 1973  census data on bi rths last year and ch i ld r e n  
ever born d o  not inval idate the trend- l ine est imates . 

The nex t case for compar i son i s  the 1 9 7 6  est imate 
o bta ined f rom the household sect ion of the CFS . I t  
impl ies a total fer t i l i ty of approx imate ly 4 . 4 ,  compar e d  
t o  the trend- l ine est imate of 4 . 6 .  The trend- l i ne 
est imate was der ived from intersu rvey compar i sons , and 
a lthough it  i s  h igher than the CFS household est imate and 
the one obta ined from maternity h i stor ies ( approx imate ly 
4 . 5 ) , the d i f ference i s  very small . S i nce there i s  no 
sol id ev idence ind icat i ng that one est imate i s  bette r 
than the other s ,  we have prefer red to be conservat ive and 
have chosen the h ighest of the three as the mos t  accept­
able . Th i s  choice is val idated , i n  a way , by the fac t  
that i t  implies a total fer t i l ity est imate o f  about 4 . 2 
for 1978 , wh ile the min imum obta ined in Sect ion 3 . 2 . 4 . 
for the same year i s  4 . 1 .  E i ther of the lower est imate s 
for 1976  would imply a TF value for 1978  closer to or 
even lowe r than the minimum , an outcome that does not 
seem sat isfactory . 

P robably the most  uncertain est imates in Table 3 are 
those cor respond ing to the 19 77-78  per iod ,  since they 
d epend ma inly on the extrapolat ion of those se lected for 
previous pe r iods and , as  j us t  noted ,  the one for 1978 i s  
too c lose to the est imated min imum . However ,  i n  view of 
the avai lable evidence , g reater certa inty is  not poss i ble 
for these most r ecent per iods . 
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I n conclusion , these compar isons ind icate that th e 
t rend l ine estimates of Table 3 are reasonable and con­
s i s tent with the bul k  of the ev idence . One cannot claim 
that they are exac t ,  but they represent an acceptable 
compromise with respec t to the overall levels observed 
dur ing the per iod .  

3 . 6  DERIVING A YEARLY SERIES OF AGE-SPECIFIC FERTILITY 
SCHEDULES , 1964- 7 8  

G i ven the avai lable ser ies of est imates of overall 
ferti lity ,  it would seem that a f inal ser ies of age­
spec i f ic fer t i l i ty schedules could be der ived d irectly 
from them . However , none of the avai lable ser ies of 
schedules i s  ent irely exempt f rom the effects of e r ror s .  
Mater ni ty-hi story data are af fec ted by er ror s i n  report ing 
the date of bi r th of each child and the age of the mother , 
and by truncat ion and censor ing . Own-ch i ldren data are 
also affected by age- repor t ing e r rors ( for both children 
and adult females ) and by match ing e r rors . Match ing 
e r rors ar ise when a c h i ld i s  e r roneously ass igned to a 
female member of the household who i s  not really his  or 
her mother . Mismatches of this type often tend to ass ign 
fa i r ly young chi ldren to relatively old mothers , art i f i­
c ia l ly inflating the fe r t i l i ty rates at older age s .  

3 . 6 . 1  Evaluat ion of the 19 64  Est imate s 

To i llustrate how these types of errors can affect the 
shape of the est imated fert i l ity schedules , F igures 17 , 
1 8 , and 19 compare fer t i l i ty dens i ty funct ions der ived 
from d i f ferent sources for selected per iods . (A fer ­
t i lity dens i ty funct ion i s  an age-spec i f ic fer t i l i ty 
schedule whose TF equals  1 . ) The f i rst per iod cons idered 
is 1964 ( F igure 1 7 ) . The f i r s t  panel of F igure 17 com­
pares El k ins ' 1969 NBS est imates with those der ived from 
t he CFS ( own-ch i ldren and materni ty-h istory data ) .  As 
expec ted , the cons istency between the two sets of CFS 
e s t imates i s  h igh , although some impor tant d i f ferences 
can be not iced . For example , wh i le the mode of the 
own-ch i ld ren est imates is assoc iated with the 2 5-29 age 
g roup , the modal point of the maternity-history schedule 
occurs a t  age g roup 20-24 . I t i s  a lso evident that the 
contr i but ion of women aged 15-19 is  higher in the 
maternity-history set than i n  the own-ch i ldren set and 
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that women aged 45-49  have a greater impac t in the own­
children set than in the maternity-history set . These 
d i f ferences , although minor , may have nontr ivial impl i­
cat ions for the selec t ion of a f inal set of consistent 
est imates , wh ich is  the reason for po int ing them out at 
th i s  s tage . 

Al though not shown in F igure 17 , the ag reement between 
the 1973  and the 1976 own-children est imates is very good , 
espec ially over the 20-44 age range . The NHS est imates 
deviate more mar kedly from the general shape of the othe r 
two own-ch ildren sets , but the dev iat ions are relat ively 
small . Undoubtedly , the schedule whose shape is essen­
t ially d ifferent f rom all the others is the one der ived 
from the NFS data . Be ing flatte r and broader ( i . e . , 
having greater var iance ) , it may be assoc iated with a 
populat ion that exerc ises less control over fer til ity and 
i s  probably subj ect to h igher fertil ity levels .  Once 
more , an over representation of the rural population i n  
the NFS sample is  cons istent w i t h  th is outcome . 

3 . 6 . 2  Evaluat ion of the 1969 Estimate s 

F igure 18 shows a s imi lar set of compar isons for 1969 . 
I t  i s  again  ev ident that the NFS est imates deviate 
mar ked ly f rom the shape of most of the others , but in 
19 6 9  the estimates der ived from the CFS maternity his­
tor ies ag ree somewhat better with the NFS est imates than 
with those der ived from the CFS own-ch ildren , a fac t tha t 
casts doubts on the accuracy of the maternity-h istory 
estimates . There is generally a good agreement betwee n 
a l l  the estimates de r ived f rom own-ch ildren data , even 
though the ones assoc iated with the NHS display greate r 
d istor t ions than those obta ined from e ither the census or 
the CFS . 

The 1968-69 pe r iod helps i l lustrate the incons istenc ies 
encountered in compar i ng fer t i l i ty schedules der ived from 
d i fferent sources . The maternity-h istory est imates for 
th is per iod are incons istent with those obta ined for 196 4 
f rom the same source , assuming that a fertili ty dec l ine 
usually implies g reate r reduc t ions at older than at 
younger ages . I f  only the maternity-history data were 
ava i lable , one would have d i f f iculties in reconc iling th e 
obse rved changes in the shape of the fer t i l ity schedules 
from 1964 to 1969 with the ex istence of a fer t i l i ty 
d ecl ine . For tunately , the ava i labi lity of own-ch ildren 
est imates for the same per iod suggests that the d istor-
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t ions obse rved in the maternity-h istory data are probabl y 
not real . 

3 . 6 . 3  Evaluat ion of the 1973  Est imates 

In contrast with 19 69 , the schedu les presented in F igur e 
1 9  for the 1972-73 pe r iod are in excellent agreement . 
Although its  shape is  not altoge the r unsat isfactory , the 
most deviant one is  that der ived f rom the 1973 own­
ch i ldren data ( i t is the only one whose modal poin t 
occurs at age 2 5-29 , for example ) .  

3 . 6 . 4  Constructing a Smooth Ser ie s  of Age-Spec i f i c  
Fe r t i l ity Schedules , 1964-78  

U s ing model fer til ity schedules to smooth and reduce some 
of the i r regular ities observed in d i rect est imates i s  
common . At least two such models have been used fre­
quently dur ing recent year s : the Coale-Trusse ll 
f e r t i l i ty mode ls (Coale and Trussell , 19 7 4 ) and the 
relat iona l Gompertz  model suggested by Brass (United 
Nat ions , 198 2 ) . F i tting the Coale-Trussell models 
requ ires knowledge not only of the observed age- spec if i c  
f e r t i l i ty schedules but also o f  the propor t ions ever 
mar r ied by age . I n  the case of Colombia , est imates o f 
the latter are very unrel iable , hence it does not seem 
adv i sable to use the Coale-Trussell  models , even though 
the i r ver satil ity i s  h igh . 

Having fewe r paramete r s  than the Coale-Tr ussel l 
models , the relat ional Gomper t z  model i s  somewhat less 
flex ible , but i t  has the advantage of not requ i r ing any 
e st imates of nupt ial ity .  The refore , i t  was used to f i t 
several of the age-spec i f ic fer t i l ity schedules der ived 
so far . Us ing the 1976 CFS own-ch i ldren est imates for 
1964  and an adj usted average of the NHS and CPS 197 8 
schedules ( based on informat ion on b ir ths occur r ing 
dur ing the year  preced ing each survey ) as bas ic ind i ­
c ator s  of the shape of the schedule at the beg inning and 
the end of the per iod , a Gompe rtz  relat ional mode l  was 
f itted to each of them and l i near interpolat ion on the 
Gompe rtz  par amete r s  was used to der ive a cons istent 
yearly ser ies of fer t i l ity dens it ies for the 1964-78 
per iod . Tr ials with othe r beg inn ing and end ing shape s 
led to incons istenc ies that d id not seem acceptable . 
However , not eve ry pos s i b i l i ty was explored , so the on e 
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se lected , although bas ically sat isfactory , represents  
s imply an  i nternally consistent representat ion of a 
plau s i ble trend . 

Once a smoothed yea r ly ser ies of dens it ies was 
obtained us ing the Gompertz model , it was coupled w i t h  
the total fer t i l i ty est imates presented in Table 3 to 
produce a ser ies of year ly age-spec if ic fert i l i ty 
schedules . A selected subset of these schedules is 
presented in Table 86 , and three of them are d isplayed i n  
F igure 3 .  

3 . 7  ESTIMATION OF A YEARLY SERIES OF BIRTH RATES , 1964-74 

Compa r i son of the shapes of the fer t i l ity schedu le s  
d isplayed i n  Table 8 6  and those obtained from other 
sources show that the forme r  are usually sl ightly h ighe r 
a t 15-19 , lower above age 4 0 , and that the ir  ag reement 
wi th the observed over the middle age range ( 20-39 ) is 
a cceptable . However ,  not ice that whereas the mode of all 
the f itted schedules occu r s  at 25-29 ,  the observed one s 
a r e  not always as consistent in  th is respect . 

I n  conclusion , the est imates of Table 8 6  are inte rnally 
c ons istent in the sense that they conform to a reasonable 
trend without be ing incons i stent w i th the ava ilable evi ­
d ence . They do not reflec t ,  however , what seem to be 
deviant cases , such as , for example , the 1969 maternity 
h is tory schedule . I nsofar as the latter are caused by 
er rors rather than by true fluctuations in fer t i l i ty , the 
Table 8 6  ser ies should be preferred . However , because 

TABLE 8 6  Fi tted Age-S pec i f ic Fer t i lity Schedules for 
Selected Years , 196 5-78 : Colombia 

Age Group 196 5 1968 1970 1973 1975 197 8  

15- 19 . 1415 . 1291 . 1209 . 1087 . 1006 . 0886 
20- 2 4  . 2 998 . 2 788 . 2 644 . 2 4 2 2  . 2 270 . 20 3 6  
2 5-29 . 3 126 . 2 896 . 2740 . 250 1 . 2 338 . 2 089 
30- 3 4  . 2 665 . 2 444 . 2 297 . 20 7 4  . 19 2 6  . 17 0 3  
3 5- 39 . 19 7 1  . 1781 . 1657 . 14 7 4  . 1355 . 1 180 
40- 4 4  . 0 9 3 2  . 0824 . 0 755 . 0657 . 0 596 . 0 50 8  
4 5- 4 9  . 0 126 . 0 108 . 0096 . 0081 . 0072 . 0059 

Total 
Fertility 
Rate 6 . 6165 6 . 0657 5 . 6986 5 . 14 79 4 . 7807 4 . 2 300 
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the elements of th is  ser ie s  were der ived by assuming a 
smooth trend , the Table 8 6  est imates cannot reflect true 
f luc tuations in fert i l ity .  Hence , the i r  year-to-year 
accur acy should not be interpreted too str ic tly . 

The ava i labil ity of year ly age- spec i f ic fert i l i t y  
s chedules for the 1 9 6 5 - 7 8  pe r iod ,  of yearly est imates o f  
mor tal i ty ( from Chapter 2 ) , and of an adj usted age d i s t r i ­
but ion for 1964  ( based o n  Set 2 of the stable and quas i­
stable est imates presented in Chapte r 2 and shown in Tabl e 
8 7 ) , makes it possible to est imate year ly birth rates by 
sex for the per iod . These are shown in Table 4 in the 
r epor t summary . Obv iously , the i r accur acy depends on 
that of all  the est imate s involved in the i r  der ivat ion . 
I n part icular ,  the age d i str ibut ion of the female popula­
t ion plays an important role in determin ing the i r  value , 
a s  does the total est imated s i ze of the populat ion . Both 
these elements have been der ived assuming that the popul a­
t ion is c losed . I nasmuch as m ig r at ion reduces the denomi­
nator more than the nume rator of the we ights appl ied to 
the est imated age-spec i f ic fer t i l ity r ates , the true b i r th 
rates in the populat ion may be sl ightly h igher . 

3 . 8  SUMMARY 

Accord ing to the est imates presented earlier in Tables 3 
and 4 ,  total fer t i l ity in Colomb ia declined by about 3 6 
percent between 1965  and 197 8 .  I n  terms of birth rates , 
the decline dur ing the same pe r iod amounted to abou t 3 2 
pe rcent . Al though it i s  not poss i ble to p inpoint exact ly 
the t ime at wh ich the dec l i ne star ted , because of the 
pauc i ty of data for years pr ior to 1964 and the spur ious 
f luctuat ions inherent in the own-ch i ldren est imates , the 
r ough trend of the latter dur ing the 1959-65 per iod ( see 
F igure 15 ) i s  relat ively hor i zontal . Hence , i t  seems 
l i kely that fer t i l ity rema ined constant up to 1964 or 
19 6 5  at a leve l of about 6 . 6 to 6 . 8  ch ildren per woman . 
The decl ine s tar ted thereafter , reach ing a level of about 
5 . 0  to 5 . 2  by 19 73 , and 4 . 4 to 4 . 6  in 19 7 6 . S ince it i s  
l i kely that the decl ine has cont inued , a level o f  about 
4 . 2 for 19 7 8  i s  not implausible . However , th i s  value i s  
s ubj ect t o  g reater uncer ta inty than the rest . I t  is  
hoped that the data gathered by the surveys conduc ted i n  
1 9 8 0  and early 1981  w i l l  a id i n  reduc ing this uncer ta inty . 
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lNo te that because the d i rect and indirect estimates 
are a ffected by different types of biases ,  such agreemen t 
i s  not necessary . For example , the direct estimates are 
affected by truncation s ince those cor responding to 
earlier per iods are based on the not altogether represen­
tat ive exper ience of relatively young women . Indirect 
e stimates , on the other hand , are dependent on the choice 
of model and are differentially affected by the age-of ­
mother e ffect . 

2Th is i s  the assumption made by Lopez . I t  is based , 
however , on fai r ly weak evidence since the 1938-7 3 growth 
r ate estimates are themselves open to question . The 
fa irly unchang ing age distr ibution observed dur ing 1938-51 
l ends suppor t to the premise that the growth rate s tarted 
to change at a date close to 1951 , but the exact timing 
o f  i ts turning point cannot be known accurately . In this 
repor t ,  the dates 1949 . 5  and 1950 . 5  will be used in dif­
f erent instances to der ive a lternative sets of demographic 
estimates . Although the choice of one over the other 
w ill seem somewhat arbitrary , the uncertainty surround ing 
the t iming of the turn ing point does not war rant fur ther 
j usti fication for this treatment .  

lwe w ish to thank Dr . Alberto He rnandez for provid ing 
us with the tabulations requ ired to per form these 
r ecalculations . 
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APPENDIX A 

RESULTS OF THE 1973 CENSUS 

The official 1973 census date was October 24 (or , tech­
n ically , midn ight of October 2 3 ) . Accord ing to the census 
plans , all populated conglomerates with at least 500  
inhabi tants in the departamento& were to be enumerated on 
that date . The inhabitants of sparsely populated areas 
i n  the departamento& , mainly in the r ural areas , were 
enumerated dur ing the two weeks immediately following .  
Th e  intendencias of San Andres and Providencia were also 
enumerated within thi s  time frame (DANE , 1975b) . Dur ing 
this  initial s tage , only the populat ion l iving in house­
hold dwellings , whether pr ivate or collective , was 
counted . 

At least three other constituents of the Colombian 
population wer e  counted e ither at different times or by 
d if fe rent procedures . These included the population of 
the national ter r itor ies , the populat ion serving in the 
a rmed forces and the In dian population l iving in reser­
vat ions . The cabeceras (mun ic ipal capitals )  of the 
n at ional ter r i tor ies were enumerated in May and June 
197 4 . According to DANE (1974b)  the reference date for 
th i s  enumeration was May 2 9 ,  1974,  except in Putumayo and 
Amazonas , where the dates were June 2 and 1 2 ,  respec­
t ively .  However , the f inal census repor t ( DANE , 198 1 )  
suggests tha t some effor t was made t o  establ ish whethe r 
the enumerated population was present on October 2 4 ,  
197 3 , therefore mak ing poss ible the use o f  a s ingle 
r eference date . The rural a reas of the ter r i tor ies were 
canvassed only in late 1974 ( from October 1974 to 
Fe bruary 1 9 7 5 )  and no informat ion could be found 
regarding the i r  reference dates . 

Th e  a rmed forces admin istrat ion undertook the enumera­
tion of its members . The date on which this enumerat ion 
was carr ied out could not be e stabl i shed , but i t  was 

1 6 9 
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probably close t o  the o f f ic ial census date . However ,  the 
f inal results of th is enumerat ion were provided to DANE 
only late in 1980  ( DANE , 1 9 81 ) and they do not include a 
breakdown by age or sex . 

Finally , the Indian populat ion l iving in r eservations 
seems to have been counted in at least two stages . The 
ca uca r eservations were enumerated in l ate 1 9 7 2  ( DANE , 
1 9 77e ) as par t  of a pilot census . The tota l populat ion 
c anvassed at that t ime in the ca uca amounted to 6 5 , 2 0 4 
persons . The res t of the Ind ian populat ion was enume r ­
a ted by means of a spec ial quest ionna ire a t  the same t ime 
as the rest of the rural populat ion . 

Ev en though part o f  the Colombian population had not 
yet been enumerated by Octobe r 197 4 , prel iminary census 
r esults were publ ished at that t ime (DANE , 1 97 4a and 
1974b) . These results wer e  based on a manual count o f  
t he data refer r ing t o  t h e  population in private and 
collect ive dwell ings in the departamentos , the inten­
denc ias o f  San Andres and Providenc ia , and the cabeceras 
of the othe r national ter r itor ies . The total count 
publ ished in DANE 1974a d i ffers  from that publ ished in  
the addendum (DANE 1974b )  by  1 , 00 0 1 however ,  all  the 
o ther number s  coinc ide . Apparently , the d i f ference in 
the totals was due only to an add i tion er ror , which wa s 
corrected in the addendum . 

Ta ble A . l  presents the ma in r esults conta ined in the 
addendum (DANE ,  1974b ) , as wel l  as two revis ions of the 
prel iminary results , publ ished by Potter and Ordonez 
( 1976 ) and by DANE (1977b) . The ma in difference between 
t hese two sets and the prel iminary counts occurs in the 
f igures referr ing to the nat ional ter r i tor ies , which wa s  
t o  be expected , s ince the preliminary count publ ished in 
197 4 refe r s  ma inly to the urban areas of the ter r itor ies  
( the cabeceras ) .  As shown by the decompos i tion of the 

1 9 7 4  count for the nat ional ter r i tor ies , only the inten­
dencias of  San Andres and Providenc ia had been enumerated 
in the i r  ent irety by the t ime DANE publ ished results in 
Octobe r , 1 9 7 4 . Fur thermore ,  the count for the national 
ter r itor ies appears to be a hybr id f igure , s ince , a t  
l east accord ing to the DANE ( l9 7 4b)  data , i ts components 
refer to d i f ferent points in time . 

Ne ither PO tter and Ordonez ( 1 9 7 6 )  nor the DANE ( 1977a ) 
publ icat ion expla in how the total f igures for the nationa1 
terr i tor ies ( 371 , 5 4 2  and 3 9 4 , 2 61 )  were obta ined . In both 
cases , however ,  the f igures are labeled "not adj usted , " 
so i t  seems probable that they a lso were der ived from 
manual counts of the census returns . The large d i ffer-
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TABLE A . l  Prelba i nary, Interim, and Pi nal Results of the 1973 Ce nsuss  Colombia 

Preliainary Count • 

Pre l iainaa 

Refe rence DANB 
Are a Da te 1974b 

Depart ... ntoa 
(exclud ing Boqota) oc t .  24 , 1 9 7 3  1 7 , 7 1 9 , 592 

Bogota oct . 24, 197 3 2 , 8 5 5 , 065 

Nat ional ter r itor ies 139, 794
b 

San Andre a and Provi denc ia oc t .  2 4 ,  1 9 7 3  2 2 , 719 

(ca.plete) 
Aaazonaa cabeceraa Ju ne 2 ,  1974 6 , 2 8 5  

Putuaayo cabeceraa June 12 , 1974 22 , 9 16 

All other cabecera a May 2 9 ,  1974 8 7 , 874 

Araed forces c 

Ind ian populat ion i n  
re aer vat iona • 

cauca rese rvation• oct. 1972 

Total 20 , 714 , 4 51 

•Incorporates an upward adj uat .. nt of 3 2 2 , 9 3 2  per sona . 
baefer a .oat ly to the cabeceraa. 

Inter ia 

Potter and 
ordonea 1976 

17 , 6 9 5 , 304 

2 , 863 , 994
. 

3 7 1 , 542 

267 , 5 96 

2 1 , 198 , 4 36 

DANB 
19 77a 

17 , 6 9 5 , 3 0 8  

2 , 8 6 3 , 994
. 

394 , 2 61 

6 6 , 629 

6 5 , 204 

21 , 0 8 5 , 396 

Coate not establi shed , but probably near the off icial cenaua date , OC tober 197 3 .  

Pi nal 

17 , 4 91 , 160 

2 , 5 7 1 , 548 

3 7 5 , 000 

5 3 , 1 1 1  

294 , 416 

2 0 , 7 8 5 , 2 3 5  
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ence between them and the 1974 f ig u r e  c a n  proba bly b e  
a t t r i buted t o  the fac t  that i t  took seve ral months to 
complete the enume rat ion of r u r a l  areas in the ter r i ­
tor ie s .  The r e  i s  one othe r d i sc r epancy : The f i na l censu s 
r e s u l t s  ( DANE , 19 8 1 )  ind ic ate that the tot a l  populat ion 
in the nat iona l t e r r i tor i e s  wa s 3 7 5 , 0 0 0 . The d i f f e r enc e  
between t h i s  f ig u r e  and t h e  DANE ( 1977a )  f ig u r e  may resul t 
f rom an adj us tment for the use of d i f f e r ent r e f e r ence 
dates , howeve r  th i s  is not stated c lea r ly i n any of t h e  
publicat ions ava i lable . 

No explanat ion cou ld be found r egard i ng the d i sc rep­
anc i e s  between the 1974 f ig u r e s  for the depa r t amentos an d  
Bogota and those publ i shed l a t e r  b y  Pot ter and Ordone z 
( 19 7 6 ) or DANE i t s e l f  ( 19 7 7 a ) . Howeve r ,  the latte r 
sources c o i nc ide in po i n t i ng out that the i r  f igure for 
Bogota a l r eady incorpor ates an upwa rd ad j u stment of 
3 22 , 9 3 2  pe r sons . No exp lana t ion i s  prov ided for the 
nec e s s ity or the bas i s  of t h i s  ad j u stment , howeve r i t 
impl ie s  that the r aw census count of Bogota amounted only 
to 2 , 54 1 , 0 6 2 . Accord i ng to the f i na l  results , the t r ue 
f igure wa s 2 , 571 , 54 8 . 

T h e  d i f fe r e nces between the DANE p r e- 1 9 8 1  totals for 
the depa r t amentos and the f i na l  count can probably be 
a t t r i buted to the fac t  that the two pr e l im i nary counts 
i nc luded the " othe r •  I nd i an popu lat ion ( that por t ion no t 
l i v i ng in the C auca r e servat ions or i n  the nat iona l 
t e r r i tor i e s ) . I f th i s  i s  the case , the Pot t e r  and 
Or done z  ( 19 7 6 )  total count i s  too h igh , bec ause it i ncor­
porates th i s  I nd i an popu lat ion tw ice . 

F i na l ly , none of the f ig u r e s  for the a rmed forces 
pub l i shed before 198 1 are d e r ived f r om ac tual count s ,  and 
it is not c lear whethe r the f inal f igure ( 5 3 , 11 1 )  inc lude s 
those ser v i ng i n  the po l ic e  force s . 

Table A-2 presents the actua l , unad j us ted census counts 
for d i f f e rent sectors of the popu lat ion , a s  pub l i s hed by 
DANE in t he f ina l repo r t  ( 19 8 1 ) . The f ig u r e s  for the 
depa r t ame nto s and for Bogota have been decomposed into 
p r ivate-househo ld and col lec t ive-dwe l l i ng categor ies . At 
lea s t  one component of the total count doe s not r e f e r  t o 
t he o f f ic i al census date ( the I nd ian popu lat ion in the 
C a uca r e s e r vat ion s )  , and those se r v i ng in the a rmed 
forces a r e  usually not i ncorporated into mos t  of the 
publ i s hed tabu l at ions because the i r  c la s s if icat ion by ag e 
i s  not ava i lable . 
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TABLE A . 2  Off ic ial ( Unadj usted) Results f rom the 19 7 3  

Census: 

Type of 
Populat ion 

Departame nto& 
Pr ivate households 
Co llec t ive dwe l l i ng s  

Bogota 
P r i vate households 
Collec t ive dwell ing s  

Na t ional ter r i tor ies 
Mun ic ipal capitals 
(c abecer as) 

Other areas 

Armed force s 

I nd ian Populat ion 
In the Cauca 
Other ( not i n  nat ional 
ter r i tor i es) 

To tal 

Sourc e :  DANE ( 19 8 1) • 

Count Total 

17 , 4 9 1 , 160 
17 , 14 7 , 984 

3 43 , 17 6  

2 , 5 7 1 , 5 4 8  
2 , 5 30 , 4 67 

4 1 , 0 8 1  

3 7 5 , 000 
118 , 640 

2 56 , 3 60 

5 3 , 111 5 3 , 1 11 

6 5 , 20 4  2 9 4 , 4 1 6  
2 2 9 , 2 12 

20 , 7 8 5 , 2 3 5  
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APPENDI X B 

DESCRI PTION OF SAMPLING DES I GN S  

B . l  THE 1 9 6 9  NFS SAMPLE 

The s ample u sed in c a r ry ing out the 1969 NFS was a mult i­
s t ag e  probab i l i ty sample of m ixed type . F i r s t , four geo­
g raph ic r eg ions we re def i ned . The 1968 popu lat ion of the 
mun ic ipios i n  e ach r eg ion was then e s t imated on the bas i s  
o f the 196 4  census count . E s t imates o f  the populat ion 

l i v i ng in the cabec e r a  ( c ap i t al ) of each mun ic ipio we re 
a l so obta i ned . On the ba s i s  of these e s t imate s , two type s 
of pr ima r y  sampl i ng un i t s  ( PSU ) we r e  def i ned . A Type-A 
P SU was const ituted by the • r e s t •  ( al l  except the cap i t a l ) 
of a mun ic ipio w i th 20 , 0 0 0  or more i nhab itants i n  i t s  
c ap ital . A Type-B P S U  wa s cons t i t uted by each munic ip io 
whose cap i ta l  had le s s  than 20 , 0 0 0  inhab i tant s . The 
Type-A PSUs we r e  c lass i f ied i nto two subg roups and Type-B 
PSUs wer e  c lass i f ied i nto four subg roups , the subg roup i ng 
ba sed on t he e s t imated numbe r of females aged 15-49 i n  
eac h  PSU . App l i ed i n  conj unc t ion w i th the four geog raph i c  

r eg ions def i ned before , th i s  d iv i s ion gave r i se to 24 
d i st inc t  s t r ata . T h e  ant ic ipated 3 , 0 0 0  interv iews we r e  
a lloc ated propor t ionate ly t o  these strata on the bas i s  of 
the e s t imated numbe r of e l i g i ble women i n  e ac h . 

One mun ic ip io f r om e ac h  s t ratum wa s se lec ted at random 
w i t h  a probab i l i ty propo r t iona l to the numbe r of e l ig i b l e  
women l i v i ng i n  i t  ( es t imated on t he ba s i s  of t h e  1964 
censu s ) . T h e  se lected munic ipios we r e  t h e n  d iv ided int o 
c ensus t rac ts or bloc k s , a c e r t a i n  numbe r of which we r e  
se lected systemat ically . The numbe r o f  t r ac t s  se lec ted 
d epended on the numbe r of que s t ionna i r e s  a s s ig ned ( accord­
i ng to s i z e of s t ratum )  to each mun ic ipio and on the 
e s t imated numbe r of e l ig i ble women i n  each t r ac t .  I n  
r u r a l  areas ( the " re s t "  o f  every mun ic ipio cons ide red ) , 
a l l  e l ig ible women i n  se lec ted census t r ac t s  we re inter-
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viewed . I n  semi-urban areas (munic ipal capitals with 
less  than 2 0 , 00 0  inhabitants)  only a fract ion of all 
e l ig i ble women was interviewed . Women to be interviewed 
were se lected by means of a systematic procedure that 
might have reduced a woman ' s  probabil ity of select ion 
whenever she belonged to a household with more than one 
e l ig ible woman . 

To select the urban sample , the munic ipal capitals 
with at least 2 0 , 00 0  inhabitants were class ified in two 
g roups : those with a populat ion equal to or greater than 
1 0 0 , 00 0  and the rest . Th i s  g rouping ,  applied in conj unc­
t ion with the same four geograph ic reg ions def ined for the 
rural sample , created e ight strata . The c i t ies  selected 
to represent each stratum were e i ther those belong ing to 
the munic ipios already chosen for the rural sample or 
t hose lying close to the selected rural municipios . The 
c i ty of Bogota was also inc luded . Within the c i t ies  
selected , el ig i ble women selected for ind ividual inter­
views were chosen by the same procedure used in semi-ur ba n  
a reas . 

B .  2 TBB COLOMBIAN MASTER SAMPLE 

The Master Sample was envis ioned as a general probabil ity 
saaple of households in  Colombia that would serve as a 
bas i s  for both per iodic and one-t ime surveys . I t  wa s 
designed so that surveys based on the ent ire sample could 
produce rel iable est imates of health character ist ics fo r 
d etailed subgroupings of the populat ion at the nat ional 
leve l or for large subgroupings of the population at the 
• r eg ional • level ( e . g . , for c i t ies of 1 million persons 
or more , for cer tain departamentos , or for groups of 
d epartamentos with 2 million persons or more) . The 
design of the Master Sample also permits the select ion o f  
subsamples for surveys that aim only to produce reliable 
est imates for large subgroupings at the national level . 

Munic ipios are def ined as the pr imary sampl ing units 
( PSUs ) of the Master Sample . However , mun ic ipios with 
fewer than 3 , 00 0  inhabitants were combined with an 
adj acent munic ipio to form a sing le PSU . The 854 PSU s 
created in thi s way were class i f ied into 225  homogeneous 
strata . The 3 7  mun ic ipios having the largest number of 
i nhabitants were considered self-representat ive ( SR) and 
each const ituted a separate stratum . These strata ( the 
SR )  were of roughly equal s i ze and were all included in 
the Master Sample . Among the non- self- representat ive 
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PSUs , one was selected from each of the 188  strata into 
wh ich they were class i f ied .  The probabi l i ty of select ion 
of each PSU was propor t ional to its populat ion s i ze with i n  
the stratum . A controlled select ion procedure was used 
to ensure the appropr iate d i str ibut ion of sample PSUs to 
d epartamentos . 

The non-SR 188 strata were def ined so that all the 
PSUs belong ing to a g iven stratum wer e  located with i n  on e 
of 12 " small " geog r aph ical r eg ions def ined for the purpose 
of sample des ign . Homogene i ty within strata was estab­
l i shed with respect to the following character istics :  ( 1 ) 
popu lation s i ze accord ing to the 1973  census , ( 2 ) propor ­
t ion o f  the populat ion liv ing i n  the munic ipal cap ital , 
and ( 3 )  mean alti tude ( feet above sea level ) of the 
munic ipal capital . 

The f inal sample resulting from this process was 
cons t i tuted by 2 2 5 PSUs , cove r i ng approx imate ly 6 0 , 0 0 0  
households and 3 6 0 , 0 0 0  per sons . These 2 2 5 PSUs wer e  late r 
allocated to 6 subsamples , each be ing a representat ive 
probabi l i ty sample of the Colomb ian populat ion and of i t s  
f ive ma in geog r aph ical reg ions ( see Table 5 ) . Each sub­
sample cons ists of the 15 largest mun ic ip ios and 35 othe r s  
se lected f rom 3 5  new str ata def ined accord ing to the same 
c r ite r i a  outl ined above . I n  this  case , only 2 10 PSUs i n  
the Master Sample a r e  classif ied into these strata . They 
constitute the non-self-representat ive PSUs at this stage . 
A control led select ion procedure was used once more to 
a ssign every non-self-representat ive PSU to one and only 
one subsample . 

Segments , g roups of approx imately 10 households , con­
st itute the secondary sampl ing units ( SSU ) . The Maste r 
Sample compr ises 6 , 0 0 0  segments , 2 , 2 20 of wh ich are 
located with in the 15 largest PSUs ( th i s  numbe r being 
propor t ional to the populat ion in  these PSUs ) . The number 
of segments in each PSU i s  proport ional to its population 
s ize . The urban-rural d istr ibut ion of the segments is  
proport ional to the urban- rural popu lat ion in the PSUs . 
The other 3 , 7 80  segments are allocated among the rest of 
the PSUs . Each one has about 18 segments on average , a 
f act that reflec ts the equal s i ze of the i r  strata . 

The segments in the 15 largest PSUs belong ing to eve r y  
s ubsample were allocated t o  the d i fferent subsamples by a 
controlled select ion procedure based on geog r aph ic d istr i­
but ion . I n  the rema ining 3 5  PSUs no secondary select ion 
of segments was necessary , since they we re contained i n 
only one sample . Every subsample compr ises a total of 
1 , 0 0 0  segments . 
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APPENDIX C 

APPLICATION OF EL-BADRY ' S METHOD 
TO THE 197 3 CENSUS SAMPLE 

TABLE C . l Proport ions of Women w i th Zero Pa r i ty and 
with Not-Stated Par ity , 1973 Census Sample : Colombia 

Ag e  
Group 

Wbo1e Country 

15-19 
20- 2 4  
2 5- 2 9  
30-34 
3 5- 3 9  
40-44 
4 5-4 9 

Cabeceras 

15-19 
20-24 
2 5-29 
30-34 
3 5- 3 9  
40-44 
4 5- 4 9  

'Rest of Country 

15-19 
20-24 
2 5-29 
30-34 
3 5- 3 9  
40-44 
4 5-4 9 

WOllen with 
Zero Pa r i ty 
( Proportions) 

. 5 316 

. 3 416 

. 17 7 7  

. 1058 

. 0 84 6  

. 0811 

. 0 815 

. 55 2 7  

. 3 812 

. 2100 

. 1206 

. 0 980 

. 0 915 

. 0 960 

. 4 7 5 8  

. 2394 

. 101 2 

. 07 4 0  

. 0 580 

. 06 00 
• 0 50 7  

1 7 7  

WOllen with 
Not-Stated Par i ty 
(Proport ions) 

. 3 6 4 5  

. 19 16 

. 10 50 

. 0693 

. 0 572 

. 0533 

. 0 60 7 

. 3 60 2 

. 1984 

. 1092 

. 0676 

. 0 546 

. 0 509 

. 0 592 

. 37 59 

. 1738 

. 0 952 

. 0729 

. 0 624 

. 0 582 

. 0 639 
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FIGURE C . l  Appl icat ion of the E l-Badry Adj ustment for 
Nonresponse to the 1973 Census Sample : Colombia 
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APPENDIX D 

D IPFERBNTIAL MORTALITY ESTIMATES DERIVED FROM 
FERTILITY HISTORY DATA 

Somoza ( 1980 ) u sed the detailed data from the CFS to 
estimate infant and child mortality over time and 
accord ing to characteristics of the mother or child 
(re9 ion , urban or rural residence , mother ' s  age at the 
b i r th ,  s ex of the child , birth order , education of the 
mother , etc . ) . Be investigated the plaus ible assumption 
that mortality r isks vary in d i f ferent sub9roups of the 
population . To do so , separate l ife tables wer e  calcu­
lated for each combination of cate9or ies of interest . 
Unfor tunately , a s  in most such s ituations ,  thi s  procedu r e  
was feasible for only a few categor ies , s ince sample s i zes 
usually become quite smal l  as the number of sub9roups 
i ncrease s .  I n  addition , i t  becomes increasingly d ifficult 
to summar i ze larger numbers of life tables . 

Recently , new methods of analyz ing the effects of co­
var i ates on the l i fe table s imultaneously have become 
available (Cox ,  1 9 7 2 ) . The best-developed of these 
methods is the proportional hazards model , in which it  i s  
a ssumed that the age-s peci f ic mortality r isks , for g iven 
ind ividual character istics , are proportional , with propor­
t ionality factor s that are the same at every age ( Prentice 
and Kalbfleisch , 198 0 ) . As in the standard l i fe table , 
there i s  a r isk of mortal ity at each age . In the propor­
tional hazards model , the r isk  at age x is  the product of  
two factors ,  one which r epresents the under lying age 
pattern of mor tality and another which reflects the effec t 
of characteristics of the individual . For example , 
suppose children born after 1960  have lower mortal ity 
than those born earlier and the effect is  to lower the 
mor tal ity r isk propor tionally at every age . Then let 
Zi l  • 0 i f  child i was born before 1 960  and Zi l  • 1 
i f  chi ld i was born more r ecently . Then the mor tal i ty 
r i s k  for th i s  child at age x ,  � i (x) , can be g iven by 

1 7 9  
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1 8 0  

A e x >  
8

1 z i 1  
� i ( x )  • e e 

where eA ( x ) i s  the unde r ly ing age pattern of mor tal i ty 
and eB lZ i l  i s  the relat ive r is k  a s soc i a ted w i th 
be ing in the category g iven by z i l • Then ch i ldren bor n 
before 1 9 6 0  have mor tal i ty r ates g iven by eA (x ) , s ince 
the i r  value o f  Z i l  i s  z e r o  gnd chi ldr en bo r n  later have 
the i r  r i s k s  mult ipl ied by e 1 . I f  the hypothes i s  tha t 
c h i ld r en born later expe r i ence lower mor t a l i ty r ates i s  
cor r ect , then the eB t imated value o f  a 1 should be 
n egat ive , so that e 1 is less than 1 . Procedures a r e  
ava i l able for est ima t ing t h e  value o f  a 1 and the 
coe f f i c ients for as many other covar iates a s  we wish to 
a dd to the mode l . 

As in the s tandard regress ion analys i s , we need some 
way of assess ing how wel l  the mode l f i ts , i . e . , how much 
v a r i a t ion i s  expla ined . In this case , i f  we a r e  f itt ing 
a propor t iona l  ha zards model , we ask how well the mode l 
w i th one covar i a te f i ts a s  compared to l i fe tables ca lcu­
lated in the usual way separ ately for the pr e-1 9 6 0  and 
post-1 9 6 0  per iods . A c h i -square test is ava i lable ( see 
Menken et al . ,  1 9 8 1 ) . I f the ch i -squar e  s ta t i s t ic i s 
a ssoc i ated w i th a h igh p-value ( i . e . , the chance of a 
value as large as or larger than tha t observed i s  h igh ) , 
we accept the model a s  f i t t ing the data well . 

The same type of model can be appl ied i f  we want to 
u se three t ime per iods , b i r ths in 1941-59 , 1 9 6 0 -6 7 ,  and 
1 9 6 8 - 7 6 . Then two covar iates a r e  necessary : z i l  • 1 
i f  ch ild i was bor n in 1 9 6 0 - 6 7  and zero otherwise and 
Zi 2 • 1 i f  c h i ld i was born a f ter 1 9 6 7  and zero 
o therwise . 

Th e results of f i tt ing th i s  model to the CFS data a re 
g iven in Tabl e  D . l .  S ince both Z i l  and z i 2  a r e  zero 
when the child was born pr ior to 1 9 6 0 , ther e  i s  no B 
for that pe r iod .  The coe f f ic ient for 1 9 6 0 - 6 7  i s  negat ive , 
- 0 . 3 3 ,  indicat ing a mor tal ity decl ine , and that for the 
most r ecent per iod has a g reater negat ive value , - 0 . 4 6 .  
The e f fect on the mor tal i ty r i sks i s  g iven i n  the column 
l a beled eB . For 1 9 6 0 -6 7 ,  i t  i s  e s t imated that the 
r i s k s  at each age wer e  7 2  percent of those in the ear l i e r  
pe r iod and for 1 9 6 8-19 7 6 ,  they wer e  6 3  percent--r e lative 
to the r i s k s  pr ior to 1 9 6 0 . The p-value of 0 . 6 8 ind icates 
that the model f i ts qu i te wel l . 

Tabl e  D . 2 g ives compar able values for s ingle-factor 
model s  calculated for e ight var iables . In this table the 
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TABLE D . l  Time Pe r iod Proport ional Hazards Model 
f rom the 1976 CFS : Colombia 

Time Per iod 
of Bi rth 

1960-6 7 

196 8-76 

Note : p • . 68  

8 

-. 3 313 . 7 2  

- . 4 586 . 6 3 

estimated standard error of each 8 coeff icient is  also 
shown . The p-values are h igh for the t ime per iod , r eg ion , 
and mother ' s  age at birth models , moderate for birth order 
and urban-r ural residence , and low for parent ' s  education 
and sex of child . They ind icate that the first three 
f actors ,  or even the f irst f ive ,  can be assumed to be 
represented well as proportional hazards . 

The results are not startl ing . Ch ildren of mothers 
living in the Central , Atlantic and Eastern-Bogota reg ion s 
r eported mor tality r ates that were , respectively , 7 6 , 5 9  
and 6 8  percent o f  those i n  the Pac ific Reg ion . As com­
pared to infants of mothers under 20 at the ir b irth ,  those 
born to older mother s have reduced mortal ity . Mortality 
d rops by 2 3, 2 7  and 18 percent when mothers a re 2 0-24,  
25-29 , and over 30,  respectively . Other values of e8 

can be interpreted s imilar ly . 
Of cou r se , additional informat ion i s  necessary to j udge 

the plausibility of these est imates . Without knowledge 
o f  general conditions in the Atlantic reg ion ,  it would be 
imposs ible to tell from thi s  analysis that the estimated 
coeff icient is h ighly suspect because of poorer repor ting 
of child deaths . 

I t should also be noted that a low p-value is  not 
necessar ily accompanied by a small coeff icient .  In 
addition , a factor with a coef f icient close to zero can 
have a high p-value , s ince the model with th is  var iable 
i ncluded may f it near ly as  well as the model that omits 
it . 

The multivar iate analys is was car r ied out by add ing 
one factor at a time .  The factor chosen was the one with 
t he h ighest p-value .  Therefore , a t  the f irst stage , 
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TABLE 0 . 2  S i ng le Fac tor Propor t ional Ha zards Mode ls 
f rom the 1976 CFS : Colombia 

Fac tor• 

Ti .. period of bi r th a 
19 60-67 
1968-76 

Req ion a 
Ce ntral 
Atlantic 
Ea ster n-Bogota 

Mothe r ' s  ege at bi rth a 
20-24 
25-29 
30+ 

Bi rth order of child & 
2-3 
4+ 

Residence a 
Rural 

Mother ' •  education a 
3+ years 

Fathe r ' s  educat ion & 
3+ years 

Sex of child a 
Feu le 

8 

- . 3 31 
- . 459 

-. 271 
-. 522 
- . 393 

-. 2 55 
- . 3 21 
-. 204 

. 2 85 

. 227 

. 292 

-. 463 

-. 332 

. 0 58 

. 060 

. 065 

. 076 

. 0 66 

. 0 65 

. 0 71 

. 0 70 

. 0 70 

. 067 

. 048 

. 049 

. 0 48 

. 0 48 

. 7 2 

. 63 

. 76 

. 59 

. 68 

. 77 

. 73 

. 82 

1 . 3 3  
1 . 25 

1 . 3 4  

. 63 

. 72 

. 92 

•The omi t ted categor i e s  a re a t ime per iod , pr ior to 1960 , Pac i f ic 
region, mothe r ' a age < 20 at birth,  bi rth order 1, urban residence , 
educat ion leas tha n 3 year s ,  and male sex . 

bcoe f f icient not sign i f icantly d i f ferent f ron zero . 

p 

. 68 

. 85 

. 69 

. 3 7  

. 43 

. 01 

. os 

. 0 1 

reg ion was the fac tor selected . At the second stage , 
two- factor models were f itted , e . g . , reg ion by t ime 
per iod ,  reg ion by mother ' s  age , etc . The f i t  of these 
models was compared to the f it using reg ion alone . The 
second fac tor se lected was that in wh ich the p-value wa s 
h ighes t .  Th is procedure i s  analogous to a stepwise 
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1 8 3  

regress ion in which the next var iable t o  b e  added i s  the 
one wh ich increases the multiple cor relation coef f ic ient 
the most . Table D. 3 shows the p-values a t  each stage .  
S ince the reg ion-t imes-mother ' s-age model had the highest 
p-value at  the two-factor stage , mother ' s  age was the 
next covar iate to be added to the model . Success ively , 
t ime pe r iod ,  birth order , sex , and res idence wer e 
included . Table D . 4 g ives the coeffic ients and the i r  
s tandard er ror s for the bes t f i tting models , and Table 
D . S  displays the relat ive r isks . 

In most cases , the coe f f ic ients change very l i ttle as 
addit ional var iables are i ncluded , ind icat ing that the 
e ffects are pr imar ily direct ones . Notably , however , the 
impact of maternal age and b i r th order changes when both 
a r e  included . In this  case , very h igh r isks are attr i­
buted to birth orders above the f irst and low r isks to 
maternal ages above 20 . Somoza ( 1 980 ) has demonstrated a 
d if ferential e ffect of b i r th order accord ing to maternal 
age , which is not captured by th is type of propor tional 
h azards model . A model that includes age and bir th-order 
interaction terms would probably be more appropr iate . 

At least for the f irst four factor s ( reg ion ,  maternal 
age , time per iod , and birth order ) the propor t ional 
h azards model appears to f it the observed data qu ite well 
and offer s a reasonable way to summar ize the r isks 
a ssoc iated w ith each category of these covar iates . 

Table D . 6  i s  another demonstration of how well the 
propor t ional hazards model f its the observed data . I f 
1 1

° i s  calculated for each sub-group in the usual 
way and also estimated from the model to produce 
l1

E , the percentage er ror in the est imate is g iven 
by ( 11

E - 11 0 ) /11E) .  For the most part ,  
t hese e r ror s are less than 5 percent.  
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TABLE 0 . 3  As soc iated p-Val ues for Proport ional Ha zards Models f rom the 1976 CFS : Co lombia 

S ing le 
Factor Factor Reg ion x 

Time per iod of birth . 6 8  . 7 2  
Reg ion . a sa 
Mother ' s  age at birth . 6 9 . aoa 
B i rth order of ch i ld . 3 7 . 14 
Res idence . 43 . 42  
Mother ' s  educat ion . 01 . 01 
Father ' s  education . O S . 15 
Sex of chi ld . 01 . 0 3  

&Factor added next.  

Reg ion x 
Age X 

. 6 8a 

. 32 

. oo 

. 15 

. o s 

Reg ion x 
Age x 
Time Per iod X 

. 2 6a 

. 03 

. oo 
• oo 
• 0 6  

Reg ion x 
Age x 
Time Per iod x 
B i r th Order x 

. 0 1 

. o 4a 

Reg ion x 
Age x 
Tille Period x 
Bi rth Order x 
Sex x 

. 0 1  

.... 
ClD 
• 
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TABLE D . 4  Coef f ic ients and The i r S tandard Errors for the S i ng le-Factor and 

Be st-Fi ttiBJ Two-t o-S ix Fac tor Proport ional Ha zards Models f rom the 1 9 7 6  
CFS a Colombia 

NUaber o f  Factor• 

8 S . B . 8  

Factor 1 2 3 4 5 6 1 2 3 4 5 6 

Ti• per iod of birth • 
1960-6 7 -. 3 31 - . 336 - . 348 -. 346 - . 349 . 0 58 . 0 61 . 0 61 . 0 61 . 0 60 
1968-76 - . 459 - . 464 - . 464 - . 463 - . 482 . 060 . 063 . 063 . 063 . 0 63 

Reg ion a 
Cent ral -. 2 71 - . 260 - . 266 -. 269 - . 270 -. 274 . 0 65 . 0 65 . 0 6 5  . 0 65 . 06 5  . 0 6 5  
Atlantic -. 522 -. 539 -. 518 -. 534 -. 536 -. 549 . 076 . 076 . 076 . 076 . 076 . 0 76 ..... 
Ba atern-Bogota - . 393 - . 3 8 5  -. 3!17 -. 3 8 7  -. 3 8 8  - . 358 . 0 66 • 0 6 6  . 06 7  . 06 6  . 0 67 . 0 67 CD 

VI 
Mother ' •  age at birth t 

20-24 - . 2 55 -. 266 - . 2 3 8  -. 4 0 6  - . 4 0 7  - . 386 . 0 6 5  . 0 65 . 0 65 . 0 69 . 0 69 . 0 70 
25-29 - . 321 -. 336 - . 270 -. 533 -. 5 3 5  -. 509 . 071 . 0 71 . 071 . 083 . 083 . 08 3  
30+ -. 204 -. 233 -. 0 7 3  -. 3 8 2  -. 3 8 3  - . 361 . 0 70 . 0 70 . 0 74 . 092 . 092 . 0 92 

Bi rth order of chi1d t 
2-3 . 28 5  . 4 3 5  . 4 34 . 4 23 . 0 70 . 0 72 . 0 7 2  . 0 72 
4+ . 227 . 549 . 550 . 515 . 067 . 083 . 083 . 084 

Re aidencet 
Rural . 2 92 . 284 . 0 4 8  . 049 

Mothe r ' •  educat ion • 
3+ year a -. 463 . 0 49 

Father ' •  education • 
3+ yean -. 3 3 2  . 0 48 

Bex of child • 
Feaale -. 079 - . 0 8 3  - . 0 81 . 0 48 . 0 4 8  . 04 8  
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TABLE D . S  Re lat ive Risks ( eB) for the S i ng le Factor 
and Bes t-Fitting Two-to-S ix-Factor Proportional Hazards 
Models from the 1976 CFS : COlombia 

Nuaber o f  Factor• 

Factor 1 2 3 5 6 

Ti- pe r iod of bi rth a 
1960-6 7 . 7 2  . 7 2  . 71 . 71 • 71 
1968-76 . 6 3  . 63 . 63 . 63 . 62 

Reg ion a 
Central . 7 6 . 7 7 . 7 7 . 76 . 76 . 7 6 
Atlantic . 59 . sa . 60 . 59 . 59 . 58 
Ea atern-Bogota . 6 8 . 68 . 6 7  . 68 . 68 . 70 

Mother ' •  age at bi rth a 
20-24 • 77 . 7 7 . 79 . 6 7  . 6 7  . 6 8 
25-29 . 7 3 . 71 . 76 . 59 . 59 . 60 
30+ . 8 2  . 7 9 . 9 3  . 6 8 . 68 • 70 

Birth order of child a 
2-3 1 . 3 3  1 . 54 1 . 54 1 . 5 3  
4 +  1 . 25 1 . 73 1 . 73 1 . 67 

Re aidence a  
Rural 1 . 3 4  1 . 3 3  

Mother ' •  educat ion a 
3+ year• . 6 3 

Father ' •  education a 
3+ yeara . 7 2  

Sex of child a 
Fe ��ale . 9 2 . 9 2  . 92 
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TABLE 0 . 6  Pe rcentage Er rora i n  Survival to Ag e  l Est imated f rom the Four-Fac tor 
Proport ional Hazards Model from the 1976 CFS : Colombia 

hc i f ic Central Atlantic Baatern-Bogota 

Birth Before 1960- 1968- Before 1960- 1968- Before 1960- 1968- Before 1960- 1968-
Mother ' •  Aq e  Order 1960 1967 1976 1 9 60 1967 1 9 7 6  1 9 6 0  1967 1976 1960 1967 1976 

Leaa than 20 1 0 . 1 6 . 8  3 . 7  -o. o -4 . 1  1 . 2  -4 . 6  1 . 0  2 . 3  3 . S  -3 . 0  -0 . 2  
2-3 - 4 . 9 -1 . 0 3 . 6  3 . 7  4 . 2  -3 . 3  3 . S 0 . 6  1 . 8 -0 . 9  -0 . 4  -S . l  
4+ 10 . 7  6 . 8  o . s  

20-24 1 0 . 6  0 . 9  2 . 7  2 . 6  1 . 8 -0 . 2  o . s -1. 8 -0 . 2  -0 . 7  0 . 3  -2 . 6  
2-3 2 . 7  6 . 8 -1 . S  -2 . 4  -1 . 9  -0 . 7  -9 . 1  -2 . S  1 . 9  -1. 1 1 . 8 -o . s  
4+ -3 . 4  -2 . 3  -3 . 7  1 . 6 -2 . 1  -0 . 4  -2. 7 -1. S -o . s  6 . 7  4 . 4  -0 . 4  

..... 
2 5- 2 9  1 1 . 1  10. 0 4 . 6  -3 . 3  2 . 4  1 . 4  S . 7  8 . 0  -S . 6  S . l 2 . 0  

CD 
..... 

2-3 12 . 2  -s. o 0 . 3  S . 4 -0 . 3  -0 . 1  -4 . 2  0 . 4  -0 . 2  -1 . 0  -o . s  -0 . 2  
4+ -4 . 6  1 . 0  -1 . 4  0 . 1 0 . 7  -3 . 4  -2 . 7  -0 . 7  1 . 3  0 . 7  -0 . 3  0 . 4  

30+ 1 - 6 . 7 6 . 0  - S . 2 8 . 8  - 3 . 6 3 2 . 4  1 . 3  
2-3 -4 . S  -4 . S  -2 . 0  -7 . 0  2 2 . 9  9 . 7 8 . S 3 . 7  -"0 . 2  
4+ -8 . 3 -6 . 4  1 . 8  -1 . 3 -0 . 2  1 . 1  -0 . 4  -1 . 2  -1 . 3  2 . 8  2 . 0  -0 . 3  

ace ua containing f-r than 10 i nfanta a re oai ttecl . 
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APPENDI·X E 

POPULATION ESTIMATES AND AGE DISTRIBUTION 
OF THE POPULATION 

Table E . l  presen ts the census counts cons istent with the 
growth rates of Sets 1 and 2 descr ibed in Chapter 2 ,  and 
w ith the adjusted population sex rat ios , 1938-6 4 .  Table 
E . 2 shows population estimates based on stable and quas i ­
s table estimates , 1 9 51-6 4 .  

As a by-product o f  the fer t i l i ty and mor tal i ty estima­
t ion under taken in thi s  repor t ,  adj us ted est imates of the 
population ' s  age d is tr ibution in 1964  and in 1 9 7 3  were 
obta ined . When these are coupled with the estimates of 
census counts der ived in con j unct ion with the s table and 
quas i -s table estimates (Table E . l ,  Set 2 ) , the complete­
ness of enumeration of the last three censuses can be 
estimated . Table E . 3 shows the adj usted age d istr ibution s 
for 1 9 6 4  and 1 9 7 3 ,  and Table E . 4  shows the observed and 
estimated census counts of 1951 , 1964 , and 197 3 .  I t  i s  
impor tant t o  note that these estimated counts d o  not make 
any allowance for the existence of a net out-migrant 
f low . I f , as  suggested by Arbalaez ( 1977 ) , about 5 57 , 0 0 0  
persons left Colombia dur ing the 1964-7 3 per iod , then the 
completeness of the 1 9 7 3  census count would be 0 . 9 1 3 ,  
very close t o  that estimated b y  the post-enumeration 
s urvey . 
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TABLE E . l  Ce nsus Counts Consistent with the Growth 
Rates of Sets 1 and 2, and with Adj usted Populat ion Sex 
Rat ios , 19 38-6 4 :  Co lombia 

Bst t..ated Count Bst iaates of eo.pleteness 

Census S ex 

Da te Male l"eule Rat ioS Male Peaale 

Set l 

1938 4 , 4 1 1 , 9 99 4 , 389, 313 1 . 00 5 2 ( 1) 0 . 9774 1 . 0000 
19 51 5 , 9 9 8 , 815 5 , 9 67 , 969 1 . 00 5 2 1 1 > 0 . 9 301 0 . 9 466 
1964 8 , 91 0 ,  7 82 8 , 8 69 , 8 56 1 . 00 4 6 ( 2 ) 0 . 9 668 1 . 0000 

Set 2 
19 38 4 , 410 , 3 82 4 , 389, 313 1 . 00 4 8 ( 1) 0 . 9 778 1 . 0000 
19 51 6 , 0 2 7 , 708 5 , 9 98 , 913 1 . 00 4 8 ( 1) 0 . 9 256 0 . 9417 
1 9 6 4  8 , 901 , 7 87 8 , 869, 8 56 1 . 00 3 6 ( 3 ) 0 . 9678 1 . 0000 

aThe populat ion sex ratios have been ad j usted to be consiatent with the 

est iaated bi rth rates and the followi ng sex rat ios at birth s ( l) 1. 050 , 
(2)  1 . 0 4 4 ,  ( 3 )  1 . 0 3 4 .  

TABLE E . 2 Populat ion Es t imates Based on S t able and 
Quasi-Stable Est imates , 19 51-6 4 : Colombia 

Eatiaated 
Bat i-ted Populat ion Eati-ted 
Population Aged 13 and Intercenaal 

caae in 1951 OYer in 1964 De a the 

Set l 
Male 5 , 9 98 , 815 5 ,  20 9, 50 4 7 8 9 , 311 
re-1• 5 , 96 7 , 96 9  5 , 24 3 , 789 724 , 180 

set 2 
Male 6 , 0 27 1 10 8  5 , 2 30 , 886 796 , 822 
re-le 5 , 998, 913 5 , 260 , 047 7 3 8 , 866 
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TABLE E . 3 Ad j usted Ag e Di str i but ions by Sex , 1964  and 
197 3 : Colombia 

1 9 6 4  1973 

Age 
Group Ma le Female Ma le Fema le 

0-1 3 88 , 7 6 5  3 7 8 , 7 3 3  3 9 5 , 912 3 85 , 4 7 4 
1 - 2  3 5 7 , 1 3 8  3 4 9 , 5 7 9  3 8 5 , 4 3 4  3 7 6 , 0 0 7  
2-3 3 3 5 , 9 7 7  3 2 8 , 8 1 8  3 7 9 , 9 8 6  3 70 , 6 6 4  
3-4 3 1 7 , 2 4 6  311 , 6 88 3 7 6 , 4 4 6  3 6 7 , 7 9 2  
4 - 5  2 9 9 , 7 80 2 9 5 , 5 3 5  3 7 3 , 13 3  3 6 4 , 8 2 6  
S-9 1 , 2 9 5 , 2 9 8  1 , 2 7 8 , 7 2 3  1 , 8 16 , 19 5  1 ,  7 9 2 , 5 4 2  
1 0 - 1 4  1 , 0 37 , 3 8 5 1 , 0 21 , 3 4 9  1 , 5 2 9 , 3 4 0  1 , 51 6 , 21 8  
1 5 - 1 9  87 3 , 4 6 2  8 5 8 , 5 2 8  1 , 2 1 3 , 5 7 3  1 , 20 2 , 0 7 9  
20-2 4 7 5 3 , 2 1 8  7 41 , 3 5 6  9 73 , 5 39 96 3 , 7 6 0  
2 5-2 9  6 4 4 , 4 21 6 3 6 , 0 5 3  8 21 , 0 10 8 1 3 , 2 6 4  
3 0- 3 4  5 47 , 4 8 6 5 4 2 , 13 2  70 1 , 8 2 2 6 9 7 , 4 5 8  

3 5- 3 9  4 6 2 , 54 5 4 5 9 , 549 59 5 , 2 4 8  5 9 4 , 194 
40-4 4 3 88 , 5 30 3 8 7 , 8 2 9  50 1 , 1 1 3  50 2 , 99 9  
4 5-4 9 3 2 3 , 5 3 5  3 2 5 , 8 1 5  4 1 9 , 4 1 8  4 2 3 , 4 7 8  
S0- 5 4  2 6 4 , 0 3 3  2 6 9 , 8 6 0  3 4 6 , 6 2 0  3 52 , 5 8 8  
55-59 2 0 9 , 1 1 4  2 1 8 , 6 7 7  2 7 9 , 2 5 9  2 8 8 , 136 
6 0 - 6 4 1 5 8 , 6 1 3  1 7 0 , 9 3 6  216 , 00 6  2 2 8 , 4 68 

6 5- 6 9  1 1 2 , 4 7 1  126 , 2 6 0  1 5 6 , 90 2  1 7 2 , 27 3  
7 0 - 7 4  71 , 7 24 8 5 , 3 0 5  1 0 3 , 5 3 4  1 19 , 5 3 9  

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

8 0 +  2 2 , 14 9  3 3 , 0 4 7  3 5 , 3 56 4 9 , 4 8 5  

Total 8 , 90 1 , 7 8 7  8 , 8 6 9 , 8 5 6  1 1 , 6 7 8 , 4 4 6  1 1 , 6 5 3 , 6 5 4  
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TABLE E. 4 Est i•ates of Completeness of Census 
Enumeration, 19 51,  196 4 ,  and 197 3 :  Colombia 

Ac tual Count Bati .. ted Population• 

Ye ar Ma le Pe .. le Male Pe .. le 

1 9 51 5 , 57 9 , 2 59 5 , 6 49 , 2 50 6 , 0 27 , 70 8  5 , 9 98 , 913 
1964 8 , 614 , 652 8 , 86 9 , 856 8 , 90 1 , 787 8 , 869, 856 
1973 10 , 21 0 , 2 56b 1 0 , 57 4 , 9 79 1 1 , 6 7 8 , 4 46 1 1 , 6 53 , 6 54 

CoJ1Pleteneaa 

Both Sexea 

. 934 

. 984 

. 891 

8The .. eati .. tea are obtained froa the aerie• of eati .. ted fertility and 
.,rtality acbedulea preMnted in the .. in body of thia report . The 1951 
e ati .. tea are conaiatent with the Set 2 atable para .. tera of Table 43. In 
all ca .. a,  net aigration ia aaauaed to be nil.  

bxnc ludea araed forcea. 
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APPENDI X  F 

EST IMATED LIFE TABLES BY SEX1 
1950 1 1 9 5 5 1 1 9 6 0 1 1 9 6 5 1  1 9 7 0 1  AND 197 5 

TABLE F . l Es t imated L i fe Ta ble s by Sex , 1 9 50 : Co lomb i a  

IWZS 

ME X l CX )  L C X )  T CX >  I C X >  D C X )  
• 1 .eooooo . . ..  1547 43 . 70874 43 . 709 o . o  
l 0 . 1381 30 0 . 8 1 "40 42 . 11 720 51 . 017 O . U S I70 
2 0 . 10 1 750 o . 79�s 4 1 . "727 52 . 382 O o lfl250 
3 0 . 7115340 0 . 779955 41 . 203?4 52 . 466 0 . 2 1 4660 
4 o . n.-S?o 0 . 770440 40 . 42378 52 . 119 0 . 225430 
s 0 . 7663 1 0  3 o 77f051 39 . 65335 51 . 746 O o 2336f0 

10 0 . 746690 3 . 7  ... 07 :15 . 174:10 48 . 044 0 . 25:131 0  
IS O o 7337f0 3 . 62034:1 :S2o Uf69 4:1 . 840 O o 2662JO 
20 O o 7l:S410 :S o SOS041 28 . 549:16 40 . os.- 0 . 286520 
25 0 . 6879.0 :1 . 372501 25 . 04433 U . 404 0 . :112040 
10 O o U0220 :S o 22'7S92 21 . 67 1 13  :12 . 125 0 . 3397110 
:IS 0 . 630490 :1 . 073503 18 . 44424 29 . 254 o . :UfS 1 0  
40 O o 8fl600 2 . 901251 lSo 3?0'7S 25 . 671 O o 401400 
45 0 . 56 1 510 2 o 611 1 34 12 . 46949 22 . 204 0 . 431420 
10 o.ssso:so 2o 44946J 9 . 7111:16 1 8 . 992 0. 48.-970 
liS 0 . ..  3200 2 . 163803 7.33119 lS o 82f O o536800 
.0 O o 400350 1 . 1 1 1613 5 . 16109 l2 o 909 o . 5ff650 
65 o . :l252.-o 1 ·. 4 1 6864 :1 . 3  .. 94 1 10 . 298 0 . 674760 
70 0 . 240470 o . 9.S.55 1 . 93254 8 o 037 O"o '7Sf530 
7S 0 . 154560 0 . 510560 0 . 94689 6 o l2' 0 . 14:5440 
10 0 . 080680 0 . :166330 o . :U633 4 . 54 1  o . f 1 9320 

n:MALES 

AGE X l C X )  L C X )  TCX) I C X )  D C X ) 

0 1 . 000000 0 . 910644 46 o '7348f .. .  ns o . o  
l O o 862530 O o l44270 45 . 82396 U o l27 O o l3?4?0 
2 0 . 826010 O o 817S85 44 o 9796f 54 . 454 • • 173"0 
:1 0. 809 160 0 . 803570 44 . 1 62 1 1  54 . 578 O o 190840 
4 0 . 797910 o . 79:suo 4:S . :SSISS 54 . 3:15  0 . 202020 
s O o 71lf340 :1 . 817464 4 2 . 56490 a . 925 0 . 21 0660 

10 O o 7677f0 :1 . 1010 1 3  :18 . 67744 50 . 375 0 . 23221 0  
I S  O o ?S46.o :S o 7262fl :14 . 8694:5 46 . 205 0 . 2  .. 5340 
20 o . n5ooo :1 . 61 4318 :IS o l 43l 6 42 . :172 0 . 265000 
25 0 . 7 1 0160 :1 . 484912 27 . 52878 :18 . 764 0 . 289140 
:ao • • 682990 3 . 342544 2 .. .  04:18 1 n . 2o4 • • 3170 1 0 
n 0 . 653680 3 . 190063 20 . 70 1 28 :11 � 6" 0 . 346320 
40 0 . 622010 :1 . 03 4 1 22 l7 o 5U2J 28 . 153 0 . 377990 
45 O o 590420 2 . 171008 1 4 . 4771 1  24 . 520 0 . 409510 
so o . s55o8o 2 o 66l531 1  U o .06 1 0  20 . 909 O o 4 44f20 
ss o . so9s6o 2 . 4 1 1833 8 . 94078 1 7 . 546 0 . 490440 
.0 0 . 453 170 2 . 097044 6 . 528t5 1 4 . 407 0 . 546830 
65 0 . :183420 1 . 71 42 1 3  4 o 43 J f l  u . ss9 • • 6 1 6510 
70 0 •. :100370 l o 275455 2 . 71 769 9 . 048 0 .699630 
,. • •  209240 0 . 822ef0 1 . 44224 6 o 89J • • 790760 
.. ·· 121700 O o 61f:SSO • •  61935 • •  089 0 . 878300 

1 9 2  
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TABLE P. 2 Estiaated Li fe Tables by Sex , 1955 : Co lombia 

.... 

a. x  I CX) LCX) TCX) IEC X) ecxJ 
• a .MOOOO ..... 617 46 e i1US 46 o ll7 o.o I O o 865 1 00  . . .... 305 4S o 90704 D o 066 0. 1�900 
2 OoU1S10 0 . 823805 4S . OS8'7'5 S4 o 119 ·· 161490 
3 Ooll6l00 O o i U OOS  44 . 23495 $4 . 203 O o 113900 
4 • •  00591 0 o . eo1t'1S 43 .42395 a . 812 0 . 194090 
• O o '1t8040 3. 935112 42 o 621tl A o 401 O o 20 1 960 

10 •• 777970 3. 1577� 31 . 61610 49 o '128  0 . 222030 
. IS  •• 7641120 3 o 7'1176t :14 . 12904 ..s . a• •• 2:15180 
20 •• 745160 3. 670'7'57 31 o 0S028 41 . 6:10  0. 254140 
2S 0 . '121160 3. s.esss8 27.379A 37 . 929  •• 278140 
JO 0 . 695540 3 o 407424 D o U:Stl � . 267 •• :104460 
:IS o. u707o 3 . 2S90S8 20 o 426S7 J0 o 621 o . :s:sa.:so 
40 •• 6:16210 3 . 094778 1 7 . 16'10 26 o tl4 0 . :16:1790  
4S 0 . 601270 2 o iH137 1 4 . 07275 23 . 405  O o 3tl730 
so .. ... so 2.67:1493 u . I7U2 20 o 00 1  •• 441350 
ss O o SOt120 2. 3t76S8 1.5001 2  16. 696 •• 4toa0 
60 • •  44'1'110 2 . 056034 6 o 10247 13 o 628 Oo SS2220 
6S o . :sn:s:so 1 o 6446f:S 4 . 0464:1 10 . 861 0 . 627670 
70 •• 283140 1 . 183669 2. 40174 l o 462 0 . 716160 
'1'5 • •  11f640 0 . '126120 l o 21 107 6 o 42:S 0 . 810:160 
10 0 . 103720 0 . 4tl2SO O o 4tl25 4 o 7U  o . 89628o 

J!MAI !S  

ME X I C X )  �CX) f(X) ECX> ecx> 
• t .MOOOO O o f2S601  so . o17t4 so . 017 o.o 
I O o iiSSSO 0 . 169100 4t . Ot154 ss . 4u O . U44SO 
2 O o iS26SO . . ...... :IS ... . 22244 16 o SS6 Oo 1473SO 
3 • •  1:17220 0 . 132065 47 o 3'77S2 .. . ... O o 162780 
4 O o l26tl0 O o i2290S 46 o 54S46 16 . 281  O o 173090 
• •• 811900 4 o 03S'7f2 41 . '12256 ss . 834 O . liUOO 

10 •• 797910 3 . tSI263 41 . 61678 S2 o 24S Oo 2020t0 
IS o . 78S:s6o 3 . ..  4618 37. 72853 ... . 040 0 . 214640 
20 0 . 767700 3 . 78:1773 :1:1. 84:192 .... . ..  5 0 . 2:12300 
2S O o 745250 3 · �2:s 30 . 06011 40 . :1:16 o . 2S4750 
30 o . no .. 8o 3 . s:sst61 26 . 3938:1 :16 . 634 0 . 279520 
� o . "JS"40 3 . 3JS'Off 22 o iS716 32 o tSI 0 . 306460 
40 • • •  64130 3 o 24f14f l t o 46271 2t o 306 o . :S:S517o 
41 0 . �44 1 0  .3 . ot5341 l 6 o 21362 zs . SS7 0 . :165590 
10 O o 600tto 2. 8ttl22 I J o U827 21 . 828 o . 3"01 0  
ss O o SS7400 2 o 6S48 1 8  l0 o 21845 18 . 332 0 . 442600 
60 O o S02JIO 2 o 3437S8 7.56:163 1 5 . 056 0 . 497620 
6S o . 43zseo 1 o 9543lt •• 21988 12 . 067 0 . 567420 
70 O o 346680 l o 4fU34 3 o 26SS6 t . 420 o • .s:s:szo 
,. •• 248430 o . " 1 41S  ••  77442 7o l43 o . '1'51S7o 
.. O o 14t360 0 . 182940 0. 78294 · · 242 ........ 
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TABLE F . 3 Es t imated L i f e  Ta ble s by Sex , 1960 : Co lombi a  

..us 

ME X I C X )  L C X )  T UU  E C X )  8 C X ) 
0 1 . 000000 o . nu4a 50 . 27102 50 . 2?1 o . o  
1 0 . ..  0520 O . I?S400 49 . :15 1 31 SS . 4 1 9  0 . 1 09480 
2 0 . 860210 o . 8S32 1 5  48 . 4?598 56 . 349 o . u9?2o 
:a 0 . 1• " 1 50 0 . 14 1 435 47 . 62277 56 . 212 0 . 1 53850 
4 0 . 136720 O o l33055 46 . ?8 1 34 SS . 9 1 0  0 . 163210 
5 0 . 829390 4 . 090909 45 . 94129 SS . 400 0 . 1704 1 0  

10 0 . 109370 4 . 01 2444 41 o U7l9 51 . 71 6  0 . 1 90430 
15 0 . 796240 3 o 9397?1 37 . 14496 47 . 530 0 . 203760 
20 0 . 778900 3 . 840549 33 . 905 1 1  43 . 530 0 . 22 1 100 
25 o . �760 3 . 724491 JO o 06464 39 . 721 0 . 243240 
� 0 . 732240 :1 . 595198 26 . :140 1 5  � . 972 o . 26n6o 
� 0 . 705460 3 . 454873 22 . 74496 32 . 24 1  0 . 2945-tO 
40 0 . 676 1 1 0 3 . :10 1 163 n . 2to1o • •  53 1  0 . :123890 
45 0 . 643840 3 . 1 26147 1 5 . 98894 24 . 134 o . :SS6 1 60 
.. 0 . 606040 2 o 919044 12 . 86209 21 o 223 0 .393960 
a O . SSHJO 2 . 659502 9 . 94303 .7 . 758 0 . 440070 
60 o . 50uao 2 . 329659 7 . 21353 1 4 . 52 1  0 . 491420 
a 0. 427620 1 o 91 I098 4 o H317 u . 5a5 0 . 572380 
70 0 . 337 1 80 1 o 4J3994 a. o3S?? 9 . 003 o . uza2o 
75 0 . 2:154 1 0  0 . 923835 l o 601n 6 . 104 0 . 764190 
10 O o 13S980 O o 677940 0 . 6n94 4 . 916 0 . 864020 

J'EMALES 

ME X 1 C X )  LC X )  T C X )  E C X )  8 C X )  

• a .oooooo •• 93781 7  a . 60n:a A o 604 o . o  
l • •  90�0 o . ..  J035 52 . U6 1 2 58 . o3o 0 . 092440 
2 0 . 8785 1 0  O o 8714SS 51 . 77310 58 . 933 O o 121490 
3 O o 864400 O. IS9?S5 50 . 90 1 66 58 o ll7 o . us.oo 
4 o . es5uo 0 . 85 1 480 50 . 04 1 92 58 . 521 0 . 144890 
• O o i47UO 4 o 182314 49. 1 9044 sa . o18 O o 1 521:SO 

1 0  0 . 127140 4 o 108271 45 .• 00807 S4 o J68 0 . 172160 
15 0 . 816080 4 o 04J472 40 . ... 80 so . u7 O o 1U920 
20 0 . 8006 1 0  :1 . 954823 :u . aS632 46 . 035 O o 1 99390 
25 0 . 780800 3 o l508l58 :12 . 90 1 50  42 . 138 0 . 21 9200 
:so 0 . 758800 J o 734SlJ 29 . 05066 38 . 285 0 . 24 1200 
� 0 . 734650 :S o 607U2 zs . :a1 6 1 3  34 . 460 O o 2653l50 
40 0 . 708040 3 . 474481 21 . ?0841 'JO . UO 0 . 291960 
45 0 . 680?60 J o J33091 1 8 . 23399 26 o ?85 O o :J19240 
so 0 . 649960 3 . 1 520<\3 l 4 o 9009 S 22 . 926 o. �40 
A 0 . 609310 2 o 92 1 253 U o 74117 19 . 212 o . 3904to 
60 O o SS6960 2 . 62 1 344 8 . 1276 1 I S . ISO 0 . 443040 
a O o 418750 2 . 2u9:a3 6. 20627 1 2 . 698 o . S U 250 
70 O o 40 1740 l o 753609 3 o 972D 9 . ... . . 591260 
,. •• 297400 l o H7794 2 . 2 1873 7 . 460  • •  702600 
80 O o iU950 • · ••�2 l o0109J •• 4:17 . . ...... 
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TABLE F. 4 Est imated Life Tables by Sex ,  196 5 : Colombia 
.... 

.. .  a nu  LCX) TCX) KCX) .,., 

• l •MOOOO 0 . 9�41 a . 401 78  a . 402 o . o  
' O o HIO IO O o lf6700 sz . �5ss S7 o 711 t . O.IHO 
2 o . eesno l o ii02SS s1 . tu11s 58 . 244 O o U 46 1 0  
J O o l75120 o . 11�ss .. .  68160 .., . �  O o l24110 
4 o . � l90 l o l62675 4 •• 11nS tr7 o S14 O o 1DI 1 0  
• • •  159160 4 o 217843 41 o r.s521 .. . ... O o l40140 

10 O o l3461 0  4 o & a7...- 44 . 73744 SJ o 603 o . I65390 
IS •• 121760 4 . 070941 40 .S.979 4' · "" 0 . 178240 
10 ..... 900 J o 979e91 U oS2MS 4S o J27 O o l94100 
2S •• 785520 J o i726SJ U oS4If7 41 o 4U • •  214410 
JO O o 762770 3 o 7S2H3 • •  67632 a7 o Sn lo :la7ZJO 
• O o7a7700 J o 62011J 2 .. . .  24 11 D o 716 0 . 262300 
40 O o 70H70 3 . 4"113 21 . 30400 JO o 007 O o 290030 
45 •• 610320 a.u� l7 o l2613 26 . 204 • •  J1.610 
so o. M-Toto 3 . lS3.J41 14 .S 039T 11 . 41-t o.snt&o 
• • •  604640 2. 192391 U oa7062 .. .... 0 . 395360 
60 o . ssoooo 2 o 579TS3 lo 47822 1S o 4 1 5  0 . 450000 
65 • •  479010 2. 17� S o l9147 12.314 O o 520990 
70 0 . :119060 l o 614479 l o 72070 • •  tu3 • •  61 0940 
,. • • •  2700 l o l34444 2 o 03622 7 . 203 Oo 717JOO 
eo • •  171170 • •  901755 0 • •  0175 5o 247 O o l21130 

I'IHALES 

ME X UX) LCX) TCX) KCI) 8(1) 

• a .MOOOO • • •  43a74 N o 74761 116 . 7  ... . . o  
• O o 910370 0 . 907930 1S o l0432 60 . 6J2  O o 079630 
2 O o e9S490 • •  190490 S4 o e9639 61 . 303 • • •  045 10 
I o . ees4•o o . M I JOS  s .. .  0059 1 60 o 990  O o U4SIO 
4 ·· ·"120 0 . 173130 SJ o l2460 60 o iU7 O o lZZIIO 
• O o l70540 4 o 2H4D 52 . 25071 60 o l21 O o l29460 

10 0 . 151670 4 . 2213:13  47 . n2JS tu . 304  O o l 41DO 
IS O o l40720 4 o l7U47 43. 72401 n . ooe o . 15•2ao 
20 O o l27120 4 . 093042 39 . 55217 47 . 120 O o l72180 
25 O o l09630 4 . 000971 35 o 4S.a4 43 . 791  O o l903'70 
30 0 . 790090 3 . 197327 31 . 45116 39 . 117 0 . 20H 1o 
l6 0 . )� ... ,. S . teMU u . �'-1.54 �· ••s o. z:atS 10 
-+0 •• , fQo s .... wf 2J. 11Itllf 31 . 937 o . 1$r49o 
45 O o 71 96SO J o 53Jit52 zo . uS<W 27 . 952 o . aeuso 
.. 0 . 69 1 520 3 o U76U l lt o SI 1 83  23 . 979 O o 301410 
55 0 . 654030 l o 1 SJOII 1 3 . 21420 20 . 204 O o 345970 
60 0 . 604970 2 o lltH72 10 . � 1 1 1  " · 'Jl 0 . 3  ... 30 
65 • •  99600 2 . 4.1732 7 . 1922 .. 1 3 . 329 O o 460400 
,. . . ..  usso 2 · 006Q• 4 o 700SO IO o U4 O o S464SO 
,. • •  145890 l o 421219 2 o69317 7 . 711 l o 6S4 U O  
eo t.ZZ44M l o 161647 a . utuS . ... lo77AIO 
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TABLE F . S Est imated Li fe Ta ble s by Sex , 1970 : Colombi a  

IWZS 

A.: :a 1 ClU L ( X ) T C X >  E ( X >  e C X )  

0 1 . 000000 0 . 9421 �0 56 . 26334 S6 o U3 o . o  
1 0 . 91<>'-•0 6 . , 1 1140 5tS • .SJU O  c,O . O.'T 0. 0'19.110 
2 0 . 901 800 o . H7SlO 54 . 40996 60 o n:l 0 . 091200 
� 0 . 193260 t . llfS 1S 53 . 51244 59 . 90? O o 106?40 
4 0 . 185??0 0 . 112820 52 . 62292 Sf . 409 0 . 1 1 4230 
5 o . o7tl?o 4 . :139991 5 1 . 740 1 1  so . I04 o . u o no 

10 0 . 060550 .. .  2700 1 3  47 . 400 1 2  ss . o1 1  0 • 139450 

15 0 . 0�1140 4 . 210423 43 . 130 1 1  50 . 1 1 1  0 . 151160 
20 0 . 134670 4 . 128763 30 . 9 196f 46 . 629 o . usuo 
zs 0 . 016320 4 . 0� U 730 � . 79094 42 .619 O o 10:1600 

:10 0 . 795640 3 . 921662 30 . 75920 30 . 660 • •  204360 

IS 0 . 772630 3 . 7ffl63 26 . 03754 � . 735 • •  227370 
40 0 . 746900 3 . 664924 u . o3?6f :10 . 1-44 0 . 253 1 00 

4S 0 . 710690 3 . 5 1 701 4 19. 372?? u . f56  0 . 201 3 1 0  

so 0 . 607040 3 . :138 1 1 3  15. 05496 23 . 0?? 0 . 312960 

SIS 0 . 646570 3 . 106330 12 o S 1 685 1 f , JSf 0 . 353430 

.0 O o 8f3SSO 2 o ?ff527 9 . 4105 1  1s . oss 0 . 406450 

65 0 . 523 1 1 0  2 . :194841 6 o 6 1099 1 2 . 631 0 . 476190 

70 0 . 431270 1 . 182354 ... 216 1 4  9 . ??6 o . 560730 

,. • •  311060 1 . �1 4  2 . 33311 7 . :1 1 9  0 . 60 1 1 40  

.. 0 . 197230 1 . 043070 1 . 04307 5 . 293 • •  002??0 

FEHALES 

Ai¥ )1(  \ (J() L CX) TCJC) J(-.) Q (Jt) 
0 1 · 000000 0 . 941605 59 . 78659 59 . 787 o . o  
1 0 . 9309 1 0  0 . 920250 so . ll7f1 63 . 205 •• 069090 
2 0 . 909590 • •  90671 0  57 . 91766 63 . 674 0 . 0904 10 
:1 O o 903130 O o 9002SO 57 . 01096 63 . 0?? o . of617o 
.. 0 .096670 0 . 193140 56 . 1 1 072 62 . 5?? 0 . 103330 
s 0 . 09 1 0 1 0  4 . 420393 55 . 21609 61 . 97 1  0 . 1 00ff0 

1 0  0 . 0??810 4 . 360660 so . 79651 57. 163 0 . 122120 
15 •• 067100 4 . :11 0168 46 . 43515 a . 5 1 0  0 . 1 32200 20 0 . 156000 4 . 242904 42 . 12491 49 . 2 1 1  O o 144000 zs 0 . 040730 4 o 162 1 18  :11 . n21o 45 . 059 0 . 1 59270 :10 0 . 023530 4 . 0705 1 4  33 . 7199 1  40 . 946 0 . 1 76470 35 o . oo4:s.to 3 . 961143 29 . 64940 36 . 162 0 . 1 95660 40 0 . 782130 :1 . 158303 25 . 61056 :12 . 105 0 . 2 1 7170 
45 0 . 759100 3 . 7370?1 21 . 12227 21 . 721 0 . 240200 
so 0 . 733260 :1. 512023 1 1 . 0051 9  24 . 664 0 . 266740 
ss 0 . 691050 :l e 3?1670 1 4 . 50317 20 . 777 0 . 301950 
60 0 . 65 1 1 30  � . 1 03613 1 1 . 12449 1 7 . 005 0 . :140170 
65 .... 71.0 2 o 721f69 0 . 0201 1 13 . 660 0 . 4 12140 70 • •  500400 2 . 230728 5 . 2'1104 10 . 575 0 . 499600 ,. 0. 87020 1 e6132S8 1 . 06 1 1 1  7 . 093 •• 612100 .. •• 255640 1 . 447853 . . .... ,., .. .... •• 744360 

Copyright © National Academy of Sciences. All rights reserved.

Levels and Recent Trends in Fertility and Mortality in Colombia
http://www.nap.edu/catalog.php?record_id=19579

http://www.nap.edu/catalog.php?record_id=19579


19 7 

TABLE F. 6 Est imated Li fe Ta bles by sex , 1975 : Colombia 
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GLOSSARY 

AGE HEAPING A tendency for enumerators or respondents to 
repor t cer tain ages instead of others 1  also called age 
preference or d igit  preference . Preference for ages 
end ing in 0 or 5 is widespread . 

AGE PATTERN OF FERTILITY The relative distr ibution of a 
set of age-specific fertility rates . I t  expresses the 
r elative contr ibution of each age g roup to � 
fertility .  

AGE RATIO Th e  ratio o f  the population i n  a g iven age 
group to the average of the populations in the two 
ne ighbor ing age g roups , t imes 100.  

AGE-SPECIFIC FERTILITY RATE The number of birth s  
occu r r ing dur ing a specif ied per iod to women of a 
spec i fied age or age group , d ivided by the number o f  
person-years-l ived dur ing that per iod by women of that 
age or age group . When an age-speci f ic fertil ity rate 
is calculated for a calendar year , the number of 
births to women of the spec if ied age is  usuallY 
d ivided by the midyear population of women of that age . 

AGE-SPECIFIC MORTALITY RATE The number of deaths 
occurr ing dur ing a spec ified per iod to persons 
(usually specif ied by sex ) of a specif ied age or age 
g roup , d ivided by the n umber of person-years-l ived 
dur ing that per iod by the persons of that age or age 
g roup . When an age-s peci f ic mortal ity rate i s  
calculated for a calendar year , the number of death s 
to persons of the specified age i s  u sually d ivided by 
the midyear population of persons of that age . 
Age-s peci f ic mortal i ty r ates a re generally denoted by 

nMx , the annual death rate to persons aged x to 
x + n .  

AGE STANDARDIZATION A procedure o f  adj ustment o f  crude 
rates (birth ,  death , or other rates ) des igned to 
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r educe the e f fect of  d i f ferences i n  age s tr ucture when 
compar ing rates for d i f feren t populations . 

B I RTH HI STORY A repor t of  the n umber and dates of  all  
l ive b i r ths exper ienced by a par t icular woman 1 see 
a lso pregnancy hi s tory. Th e sex of each child , the 
survival of each ch ild to the date of the interv iew , 
a nd ,  whe re per t inen t ,  the date of death are also 
generally recorded . 

B I RTH ORDER Th e  ord inal number of  a g iven l ive b i r th i n  
relation t o  all  prev ious l ive b i r ths of the same woman 
( e . g . , 5 i s  the b i r th order o f  the f i fth l ive b ir th 

occu r r ing to the same woman ) .  
B I RTH RATE See c r ude b i r th rate . 
CHANDRASEKARAN-DEMING TECHNIQUE A procedure to est imate 

t he coverage of two i ndependent sys tems collect ing 
informat ion abou t demograph ic or othe r events , based 
on the a ssumpt ion that the probabi l i ty of an event 
be ing recorded by one system i s  the same whether or 
not the event i s  r ecorded by the other system. The 
events from both systems are matched to establ ish M ,  
t he number o f  events recorded by both systems , u1 , 
the numbe r recorded only by system 1 1  and u 2 , the 
numbe r recorded only by system 2 .  The 
Ch andrasekaran-Deming formula then estimates total 
events , N , as 

A �� 
N • M + u1 + u 2 + ____ • 

M 

CHILDBEARING AGES The span within which women a r e  
c apable of bear ing children , generally taken t o  be 
from age 15 to age 4 9  or , sometimes , to age 4 4 . 

CHILDREN EVER BORN (E)  The number of  children ever borne 
al ive by a par ticular woman , synonymous with par ity. 
In demograph ic usage , s tillb i r ths are spec i fically 
excluded . 

COHORT A group of ind ividuals who exper ienced the same 
class of events in the same per iod . Thus an age 
cohor t is a g roup of people born dur ing a par ticular 
per iod , and a marr iage cohor t is  a group of people who 
marr ied dur ing a par t icular pe r iod .  Th e  e f fects o f  a 
g iven set of mor tal i ty or fer t i l i ty rates are often 
i llustrated by applying them to hypothet ical cohorts . 

COHORT FERTILITY The fer t i l i ty exper ienced over t ime by 
a group of  women or men who form a b i r th or a mar r iage 
cohor t .  The analys i s  of cohor t fer t i l i ty i s  
con trasted w i th that of  per iod fer t i l i ty. 
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CRUDE BIRTH RATE The numbe r of births in a population 
dur ing a spec i f ied per iod d ivided by the number of 
person-years-l ived by the population dur ing the same 
per iod .  I t  is frequently expressed as b i r ths per 
1 , 00 0  population . The crude birth rate for a s ingl e  
year i s  usually calculated as the number of b i r ths 
dur ing the year d ivided by the midyear population . 

C RUDE DEATH RATE The number of deaths in a populat ion 
dur ing a spec i f ied per iod d ivided by the number of 
person-years-l ived by the populat ion dur ing the same 
per iod . I t  is frequently expressed as deaths per 
1 , 000  population . The crude death rate for a s ingle 
year is usually calculated as the number of deaths 
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 of some age x ,  obta ined 
by cumulating age-specific fer t i l i ty rates up to age 
X J also often calculated for age groups . 

DEATH RATE See crude death rate . 
DE FACTO POPULATION A population enumerated on the basis  

of those present at a part icular time , includ ing 
temporary visitors and exclud ing res idents temporarily 
absent . See de jure populat ion . 

DE JURE POPULATION A population enumerated on the bas is 
of normal res idence ,  exclud ing temporary visitors and 
including res idents temporarily absen t .  See de facto 
population . 

D IGITAL PREFERENCE See age heaping. 
DUAL RECORD SYSTEM See Chandrasekaran-Deming Techn ique 
EXPECTATION OF LIPE AT BIRTH The average number of year s  

that a member of a cohor t of births would b e  expected 
to live i f  the cohor t were subj ect to the mortal ity 
cond i tions expressed by a part icular set of 
age-spec i f ic mor tal i ty rates . Denoted by the symbol 
e (o )  in l i fe table notation . 

FERTILITY H ISTORY Either a birth h istory or a pregnancy 
history . 

FORWARD SURVIVAL A procedure for estimat ing the age 
distr ibution at some late r  date by proj ecting forward 
an observed age d istr ibut ion . The procedure uses 
survival ratios , often obta ined from model l i fe 
t ables.  The procedure i s  bas ically a form of 
population projection wi thout the introduction of new 
entrants (births ) to the population . 

GENERAL FERTILITY RATE The ratio of the numbe r of l ive 
b i r ths in a per iod to the number of per son-years-l ived 
by women of childbear ing ages dur ing the per iod .  The 
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general fer t i l i ty rate for a yea r i s  usually 
c alculated as the numbe r o f  b i r ths d ivided by the 
numbe r of women of ch ildbear ing 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 childbear ing years and i f ,  throughout , she we re 
subject to a g iven set of age-speci f ic fertil ity rate s 
a nd a g iven sex ratio at  b ir th .  Th is number provides 
a measu r e  of replacemen t fe r t i l ity in the absence of 
mor tal i ty .  

GROWTH RATE The increase o r  decrease of  a populat ion i n  
a per iod divided by the numbe r of  per son-year s-l ived 
by the populat ion dur ing the same per iod .  The 
increase in a populat ion is  the result of a surplus 
(or  deficit)  of b i r ths over deaths and a surplus ( or 

de f i c i t )  of  immigrants ove r emigrants . (The annual 
i ncrease i s  often expressed as  a f ract ion o f  the total 
population at the beg inn ing of the year , but thi s 
convention has the inconven ient characteristic of not 
be ing read i ly de f ined for a five-year interval and of 
be ing unequal to the d ifference between the birth rate 
and the death rate even in the absence of migration . ) 
S ee also rate of natural increase . 

INFANT MORTALITY RATE The numbe r of deaths of  ch i ldren 
u nder 1 year of age occurr ing in the same year 1 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 o f  1 , 0 0 0 ,  in wh ich sense it i s---­

d enoted by the symbol 1q0 . 
L I FE  TABLE A l isting of the number of  survivors at 

d i f ferent age s  ( up to the h ighest age atta ined ) in a 
hypothetical cohor t subj ect f rom b i r th to a par ticular 
set of age-spec i f i c  mor tality rates . The rates are 
u sually those observed in a g iven populat ion dur ing a 
par t icula r per iod of  t ime . The survivors of the rad i x  
t o  age x a r e  generally denoted b y  l (x ) . Th e 
tabulat ions commonly accompany ing a l i fe table include 
o ther features of the cohor t ' s  exper ience : i ts 
expectat ion of l i fe at each age x ,  denoted by e (X ) J 
the probab i l i ty of  surviving f rom each age x to age 
x + n ,  denoted by nqx J the per son-years-l ived by 
t he hypothetical cohort as i t  ages f rom age x to age 
x + n ,  denoted by nLx (also equivalent to the 
population aged x , x + n in a stationary population 
exper ienc ing a numbe r of births each year equal to the 
� of the l i fe table ) J and the per son-years-l ived 
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by the hypothet ical cohor t from age x onward , denote d 
by T (x) . 

LOGIT The log it of a propor t ion p is 1/2 ln [p/ ( 1 - p ) ] .  
As a linear i z ing transformat ion , the log i t  has bee n 
proposed as the bas is of a model l i fe table system in 
wh ich the log i t  of a probability of dy ing by age x 
<x qo >  is  related l inearly to the log it of a 

standard probabi l ity of dying by age x (�g) s o  
that 

log i t  < �o> • a + a [ log i t  ( �g) ] , 

where a is a measure of mortal ity leve l relative t o  
the s tandard and a is a parameter that alters the 
shape of the standard mor tal ity function . 

MARITAL FERTILITY Any measure of fertility in wh ich the 
births ( in the numerator ) are births to marr ied wome n 
a nd in wh ich the number of person-years-l ived ( in the 
denominator ) also pertains to mar r ied women .  In some 
i nstances , the des ignat ion •marr ied• i ncludes persons 
in consensual unions . 

MEDIAN The value assoc iated w i th the central member of a 
set that is ordered by s i ze or some othe r 
c haracter istic expressed in numbers . 

MEAN AGE OF CHILDBEARING The average age at which a 
mor tality- f ree cohor t of women bear the ir ch i ldren 
accord ing to a set of age-specific fer tility rates . 

MEAN AGE OF CHILDBEARING IN THE POPULATION The average 
age of the mother s  of the ch ildren bor n in a 
populat ion dur ing a year . Th is measure incorporates 
the effects of both mor tality and the age d istr ibut ion . 

MIGRATION RATE Number of migrants dur ing a spec i f ied 
per iod d ivided by the person-years-lived of the 
populat ion exposed to migrat ion . Also see populat ion 
change due to migration . 

MODEL L I FE TABLE An express ion of  typical mor tal i ty 
exper ience der ived from a group of observed � 
t ables . 

MOVING AVERAGES The success ive averaging of two or more 
adj acent values of a ser ies i n  order to remove shar p 
f luctuat ions . 

MYERS INDEX An index of d ig i t  preference that 
essent ially sums in turn the population end ing in eac h 
d ig it over some age range , often 10-89 , express ing the 
total as a percentage of the total population , and 
wh ich avoids the bias i ntroduced by the fact that the 
populat ion is not evenly distr ibuted among all ages by 
r epeat ing the c alculat ions 10 t imes , once for e ach 
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sta r t ing d ig i t , and averag ing the results . The 
d i f ference be tween the average percentage for each 
d ig i t  and the expected value of 10 percent prov ide s a 
measure o f  the preference for or avoidance of  the 
d ig i t  ove r the age range cons idered . 

NATURAL FERTILITY The age pattern of mar i tal fer t il i ty 
observed in non-contracept ive populations wher e 
r eproduct ive behavior i s  not a f fected by the number of  
ch i ldren already born . 

NET MIGRATION Th e d i f ference between g ross immigrat ion 
and gross emigrat ion . 

NET REPRODUCTION RATE The average number o f  female 
ch i ldren born pe r  woman i n  a cohor t subj ect to a g iven 
s et of  age-spec i f ic fertil ity rates , a g iven set o f  
age-spec i f ic mor tality rates , and a given sex ratio a t  
birth . Th i s  rate measures replacement fer t i l i ty unde r 
g iven cond it ions of fer tility and mor tal ity :  i t  is 
the ratio of daughter s  to mothers assuming 
cont inuat ion of the spec i f ied cond it ions of fertil ity 
and mortality . 

OWN-cHILDREN METHOD A ref inement of the reverse-s urvival 
procedure for fer t i l i ty estimation , whereby estimate s 
o f  age-specif ic fer t i l i ty rates for the recent past 
are obta ined by relating mother s  to the i r  own 
children , us ing informat ion on r elationship and other 
character istics ava i lable from a census or survey . 

PARITY See children ever born . 
PARTIAL BIRTH RATE The propor t ion of the populat ion tha t 

e nter s  ( that i s , i s  •born• into )  a g iven age category 
in a year . The age categor ies used are normally 
open-ended , thus the par tial birth rate x+ des ignates 
the propor t ion of the populat ion becoming x year s  and 
o lder . 

PARTIAL DEATH RATE The propor tion of  the population that 
leaves ( that is , •d ies • out of ) a g iven age categor y 
i n  a year . See par t ial b i r th rate . 

PERIOD FERTILITY The fer t i l i ty exper ienced dur ing a 
part icular per iod of t ime by women from all relevant 
b i r th or mar r iage cohor ts 1 see also cohor t fer tility .  

P /F RATIO METHOD A consistency check for survey 
information on fer t i l i ty .  Informat ion on recent 
f ertil i ty i s  cumulated to obta in measures that are 
equ ivalen t to average par i t ies . Lifetime fer t il i ty i n  
the form of r eported average par ities b y  age g roup ( P )  
can then b e  compared for consistency with the 
pari ty-equ ivalents ( F) by calculating the ratio P/F 
for success ive age groups . I f  cer ta in assumptions 
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about er ror patterns are met ,  an improved estimate o f  
fe r t i l i ty can somet imes b e  obtained b y  cor recting the 
age pattern  of cur rent fer t i l i ty to agree with the 
l evel of l i fetime fertil ity r epor ted by younger women . 

POPULATION CHANGE DUE TO MIGRATION The sum of 
i n-migrants minus out-m igrants dur ing a specif ied 
per iod of t ime . The change may also be expressed as a 
r ate by d ivid ing the change by person-years-l ived in 
the population dur ing the same per iod .  

PREGNANCY HISTORY A r eport o f  the number and the dates 
of occur rence of all the pregnanc ies exper ienced by a 
particular woman . The outcome of the pregnancy--l ive 
birth , st illbirth , fetal death--i s  also recorded . 

RADIX Th e  hypothet ical b i r th cohort of a l ife table . 
Common values are 1 ,  1 , 0 00 , and 100 , 0 00 . 

RATE OP NATURAL INCREASE The difference between the 
births and deaths occurr ing dur ing a g iven per iod 
d ivided by the number of person-years-l ived by the 
population dur ing the same per iod . Thi s  rate , wh ich 
speci f ically excludes changes resulting from 
migration , i s  the difference between the crude birth 
r ate and the crude death rate . 

RETROSPECTIVE SURVEY A survey that obta ins information 
about demographic events that occurred in a g iven past 
per iod , generally terminating at the time of the 
s urvey . 

REVERSE PROJECTION See r everse survival . 
REVERSE SURVIVAL A techn ique to estimate an earlier  

populat ion f rom an observed population , allowing for 
those member s  of the populat ion who would have d ied 
according to observed or assumed mor tal ity 
cond i t ions . I t  is  used as a method of estimating 
fertil ity by calculating from the observed number of 
survivor s of a g iven age x the expected number of 
b ir ths that occurred x years earl ier . ( In s ituat ions 
for wh ich both fer tility and mortal ity are known or  
can be rel iably estimated , r everse survival can be 
used to est imate migration . )  

ROBUSTNESS A characterist ic of estimates 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 each 
f emale birth ,  or male b i r ths per 100 female b i r ths . 

SINGULATE MEAN AGE AT MARRIAGE ( SMAM) A measure of the 
mean age at f irst mar r iage , der ived from a set of 
propor tions of people s ingle at different age s  or in 
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different age groups , usually calculated separately 
for males and females . 

STABLE POPULATION A population exposed for a long t ime 
to constan t fer tility and mor tal ity rates , and closed 
to migration , establ ishes a f ixed age d istr ibut ion and 
constan t g rowth rate character istic of  the v i tal 
r ates . Such a populat ion , w i th a constant age 
structur e and constant rate of  growth , is  called a 
s table populat ion . 

STATIONARY POPULATION A s table populat ion that has a 
zero g rowth rate , with constan t numbers of b i r ths and 
d eaths per year . I ts age s tructure i s  determined by 
the mortal i ty r ates and i s  equivalent to the 
person-year s-l ived <n Lx >  column of a conventional 
l i fe table . 

S URVIVAL RATIO Th e  probab i l i ty of  surviving between one 
age and another � often computed for age groups , in 
wh ich case the ratios correspond to those of  the 
person-year s-l ived funct ion , nLx , of a l i fe 
�· Also called survivorship probabil i t ies . 

S URVIVORSHIP PROBABILITIES See survival r at io .  
SYNTHETIC PARITY The average par ity calculated for a 

h ypothet ical cohor t exposed inde f in itely to a set of 
per iod age-speci fic  fer t i l i ty rates . 

TOTAL FERTILITY RATE ( TPR) The average number of  
ch ildren tha t would be  born pe r woman i f  all women 
l ived to the end o f  the i r  childbear ing year s and bore 
ch i ldren accord ing to a g iven set of age-spec i f ic 
f ertility rates � also referred to as total fer tility .  
I t  i s  frequently used to compute the consequence o f  
childbear ing a t  the r ates currently observed . 

UNITED NATIONS AGE-SEX ACCURACY INDEX An index of ag e 
r epor ting accuracy that i s  based on dev iat ions from 
the expected regular i ty of population s i ze and sex 
r at io , age g roup by age g roup . The index i s  
calculated as the sum of ( 1 )  the mean absolute 
deviat ion from 1 0 0  o f  the age rat ios for males , ( 2 ) 
the mean absolute deviation from 100  of the age ratios 
for females , and ( 3 )  three t imes the mean of the 
absolute d i fference in repor ted sex ratios from one 
age g roup to the nex t .  The Un ited Nat ions def ines 
age-sex data as •accurate , • • inaccurate , • or •h ighly 
i naccurate • depending on whether the index i s  less 
than 20 , 2 0  to 4 0 , or g reater than 4 0 . 

WH IPPLE ' S INDEX A measure of the quality of age 
repor t ing based on the extent of preference for a 
particular target d ig it or d ig its . The index 
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essentially compares the repor ted population at age s 
end ing in the target d ig i t  or d ig its with the 
population expected on the assumpt ion that population 
is a l inear function of age . For a par t icular age 
range , often 23 to 6 2 ,  the population with ages ending 
i n  the target d ig i ts i s  d ivided by one-tenth of  the 
total population , the result then be ing multipl ied by 
1 0 0  and d ivided by the number of d i fferent target 
d igits . A value of 100  ind icates no preference for 
t hose d ig its , whereas values over 100 ind icate 
pos itive preference for them . 
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