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CHILE 

Life tables for Chile were calculated for the periods 1951-1953, 
1959-1961 and 1969-1 971 based on population census age-sex counts of 
24 April 1952, 29 November I960 and 22 April 1970 and registered 
vital events by age and sex for the indicated three-year periods. 

Sources of data 

For the 1951-1953 and 1969-1971 life tables, population and vital 
statistics data were available from official Chilean publications and 
various issues of the United Nations Demographic Yearbook.' For the 
1959-1961 life table, death rates by age and sex were available from the 
study of Tacla and Pujol.' 

Evaluation ofdeath rates at ages 5 and over 

Chile's vital registration system has long been known to be of high 
quality and numerous studies have taken the death registration system 
to be complete or nearly complete.' We evaluated the quality of the 
death registration system by application of the methods of Brass and 
Preston. Estimates of completeness for ages 5 and over based on these 
techniques are presented in the following table: 

(Percentage) 

1951-1953 1959-1961 1969-1971 

Males 
Brass ....................... 94-98 89-97 103-117 
Preston .................... 91-93 91 93-97 

Females 
Brass ....................... 98-103 94-96 102-106 
Preston .................... 92-94 84-89 88-90 

The estimates show some inconsistencies between the two methods, 
the Brass method generally showing higher values than the Preston 
method. It generally appears that death registration is at least 90 per 
cent complete, relative to the census, for all three periods, but how much 
more than 90 per cent complete is unclear. We can probably most safely 
say that, relative to the census count, death registration has been 
between 90 and 100 per cent complete since the early 1950s. We chose 
to make no adjustment of the death registration data for ages 5 and 
over, realizing however that with this choice we may have slightly 
underestimated mortality in each life table. 

Evaluation of death rates at ages under 5 

As with deaths at the older ages, deaths of persons under age 5 have 
generally been assumed to be completely registered. However, birth 
registration data, the source of the denominator for calculation of 
early-age mortality rates, have often been adjusted for omission or late 
registration of events! 

'For population by age and sex, see Rephblica de Chile, Oficina de 
Planificaci6n Nacional, Proyeccibn de la Poblacibn de Chile por Sexo y 
Grupos Quinquenales de Edad, 1950-2000 (Santiago, CELADE, 
1975). p. 16, table 1. For registered deaths by age and sex, see 
Demographic Yearbook, 1957 (United Nations publication, Sales No. 
58.XIII.l), pp. 244-245, table 10; and Demographic Yearbook, 1974 
(United Nations publication, Sales No. E/F.75.XIII.I), pp. 566 and 
567, table 25. For births by sex, see Demographic Yearbook, 1959 
(United Nations publication, Sales No. 60.XI11.1), p. 227, table 10; and 
Demographic Yearbook. 1975 (United Nations publication, Sales No. 
E/F. 76.XIII.1). pp. 446-447, table 20. 

'See 0. Tacla and J. Pujol, Chile: Tablas Abreviadas de Mortalidad, 
1952-53 y 196061 (Santiago, CELADE, 1965). pp. 32-33, tables 14 
and 15. 

'See, for example, the following publications of CELADE: J. M. 
Pujol, Chile: Tablas Abreviadas de Mortalidad a Nivel Nacional y 
Regional, 1969-70 (Santiago, 1976); J. Somoza and 0. Tacla, La 
Mortalidad en Chile segirn las Tablas de Vida de 1920. 1930. 1940, 
1952 y 1960 (Santiago, 1973), es cially pp. 3-7; 0. Tacla and J. Pujol, 
op. cit.; and E. Taueher, ~ h i r  Mortalidad desde 1955 a 1975. 
Tendencies y Causas (Santiago, 1978). especially pp. 3-5. Also, see 
United States Bureau of the Census, Country Demographic ProJiles: 
Chile, by Sylvia D. Quick (Washington, D.C., 1978). p. 1. 

'See sources listed in foot-note 3 to this annex. 

We further evaluated death registration data under age 5 by compar- 
ison of the registered rates with rates estimated from the 1970 sample 
tabulations of children ever born and children surviving by age of 
mother.' Proportions of children still alive by age of mother calculated 
from these tabulations can be converted into conventional life table 
probabilities of death by Trussell regression equations. By using another 
series of equations developed by Trussell, the approximate reference 
dates to which these estimates refer can be calculated. 

Values of q(2) and q(5), the probabilities of a live-born child dying 
before ages 2 and 5, respectively, estimated from the census tabulations 
were compared with those estimated from vital statistics. For q(2) the 
comparison was made for 1968 and for q(5) for 1965. 

The evaluation of death registration data under age 5 was carried out 
under two assumptions: that death registration was equally complete 
between ages 1 and 2,2 and 3,3 and 4 and 4 and 5; and that the relation 
of completeness below age 1 to age-group 1-4 followed a pattern 
observed by Puffer and Serrano for Chile, in which completeness of 
death registration for age-group 0-1 is about 98 per cent of that for 
age-group 1 -4.6 

From the civil registration data, values of the probabilities of dying 
before age 1 and between ages 1 and 2 or between ages 1 and 5 
(depending on whether comparisons are made on the basis of q(2) or 
q(5)) were calculated by following artificial birth cohorts forward 
through time and reducing them by the deaths reported in those 
age-groups by the civil registration system.' 

Estimates of completeness were then obtained by solving for c in the 
formula 

wherep(i) = 1 -q(i) is the estimate of the probability of surviving up to 
age i estimated from the children ever born and children surviving 
tabulations, and ,po and ,pI are the probabilities of surviving from birth 
to age 1 and from age 1 to age I +j, respectively, calculated from the 
civil registration system. Solving equation (I), based on p(2), we obtain 
completeness estimates of 95 per cent for infant death registration and 
97 per cent for registration in age-group 1-4. Solving the "p(5) 
equation", we obtain estimates of 107 per cent completeness for infant 
death registration and 109 per cent for childhood death registration. 
These estimates are, of course, relative to completeness of birth registra- 
tion. 

In the following table, we present a comparison of the values of ,go 
and ,ql for 1960 and 1970 that "fall out" from these completeness 
estimates and those obtained by Pujol, and Tacla and Pujol:' 

140 491 

Our estimates Pujol Our estimates Pujol 
1969-1971 

..... Total 0.0718-0.0805 0.0824 0.0123-0.0138 0.0145 

..... Male 0.0772-0.0865 0.0892 0.0128-0.0143 0.0153 
Female.. 0.0661-0.0742 0.0754 0.01 17-0.01 32 0.01 37 

'The tabulations are available in H. Behm and M. Correa, La 
Mortalidad en 10s Primeros ARos de Vida en Paises de AmLrica: Chile 
196566 (San Jose, CELADE, 1977). p. 48, table 1A. 

6As a by-product of Puffer and Serrano's study of mortality in 
childhood, it was possible to determine the underregistration of births 
and childhood deaths within the survey areas. In the case of Chile, the 
study area of the survey was the metropolitan area of Santiago and the 
four comunas of Colina, Lampa, Quilcura and Til-Til. For more 
information, see R. R. Puffer and C. V. Serrano, Patterns of Mortality 
in Childhood (Washington, D.C., Pan American Health Organization, 
1973), pp. 27-40. 

 o or the calculation of q(5), it was necessary to know the distribution 
of deaths in the age interval 1-4 for 1965. As an estimate, we used the 
percentage distribution of deaths in age-grou 1-4 for 1970, the closest 
year for which data are available. Small Ieprtures from the true 
distribution cause insignificant changes in the final results. 

'See Pujol, op. cit., pp. 33-35, tables 5-7; and Tacla and Pujol, op. 
cit. 



, l o  441 

Our estimalrs P u j d  Our cslimares Pujol 

-. 
1959;1%1 
Total ..... 0.1072-0.1 199 0.1 149 0.0285-0.0320 0.0322 
Male ..... 0.1 142-0.1277 0.1222 0.0280-0.0314 0.0327 
Female .. 0.0999-0.1 1 18 0.1072 0.029 1-0.0327 0.03 16 

We have assumed that the completeness estimates apply to both 
years and sexes. Clearly, the estimates provided by Tacla and Pujol and 
Tacla are closer to the upper bound of the ranges. Furthermore, the 
agreement is closer for 1960 than for 1970. Many factors could explain 
the differences: sex difference in completeness, changes of completeness 
bctween 1960 and 1970, different data bases (e.g., Tacla used a 
two-year rather than three-year average in 1970) or unequal reliability 
of the estimates of q(2) and q(5). Nevertheless, all the estimates are 
relatively similar and for each three-year period we averaged the 
various estimates to obtain the following final figures: 

1% 441 

Total Male Female Total Male Female 

1969-1971 .. 0.0782 0.0843 0.0719 0.0135 0.0141 0.0129 
1959-1961.. 0.1140 0.1214 0.1063 0.0309 0.0307 0.0311 

No indirect procedures could be used to provide independent verifica- 
tion for estimates calculated by Tacla and Pujol for 1951 - 1953. How- 
ever, the closeness of our estimates with those obtained by Pujol and 

Tacla and Pujol for the other periods justifies adopting the Tacla and 
Pujol estimates for 195 1- 1953. These values am: 

140 441 

Tom1 Male Fcmle Total Male Female 

1951-1953 .. 0.1204 0.1280 0.1 124 0.0394 0.0384 0.0405 

Calcufation of mortality rates 

For the 1951-1953 and 1969-1971 life tables, central death rates for 
ages 5 and over were calculated from three-year averages of deaths in 
5-year age-sex groups and the corresponding census age-sex counts 
moved to the mid periods. Death rates under age 5 were calculated as 
described in the previous section. For the 1959-1961 life table, we 
accepted without alteration the death rates for ages 5 and over calcu- 
lated by Tacla and Pujol. Under age 5, the death rates were calculated 
as described earlier. 

Further adjustments to the life table 

For the 1951-1953 and 1969-1971 life tables, the death rates were 
smoothed from ages 20 and over by three-term moving averages 
through their logarithms. No smoothing was done for the 1959-1961 life 
tables. 



Chile Males 1951-1 953 

Chile Females 1951-1 953 



Chile Males 1959-1 961 

AGE ~ ( x )  Q(x) [(XI 

1 OOOOO 
87860 
85163 
84429 
839 16 
83064 
81643 
79925 
77803 
75 143 
7 1779 
67592 
62322 
55672 
47288 
37329 
26758 
16701 
8707 

Chile Females 1959-1 961 

1 OOOOO 
89370 
8659 1 
85995 
85566 
84888 
83854 
82606 
81082 
79198 
76952 
74099 
70480 
65383 
58405 
49234 
38179 
26537 
15979 



Chile Males 1969-1971 

AGE MO() Qo() 

Chile Females 1969-1 971 

AGE M(X) Q(x) I(x) 



COLOMBIA 

Life tables for Colombia were calculated for the 1963-1965 period 
based on the population census age-sex count of 15 July 1964 and 
registered vital events during the 1963-1965 period by age and sex. 
Registration data were adjusted for incompleteness. 

Sources of data 

Census and vital registration data are available from the United 
Nations.' 

Evaluation and adjustment of mortality data at  ages 5 and over 

Registered deaths were adjusted separately for ages 5 and over and 
under age 5. For ages 5 and over, incompleteness of registered death 
rates for the 1963-1965 period has been estimated by Potter and 
Ordoiiez based on a variant of Brass's method that allows correction for 
lack of stability.I0 The authors found death registration to be approxi- 
mately 87 per cent complete for both males and females. Registered 
deaths above age 5 have thus been adjusted by these completeness 
estimates. 

Evaluation and adjustment of mortality data 
at  ages under 5 years 

Unlike other Latin American countries, Colombia's vital registration 
system seems to have undercounted births more than infant deaths." As 
a consequence, infant mortality rates calculated from unadjusted vital 
registration data are too high when compared with figures obtained by 
more accurate (indirect) procedures. Mortality data under age 5 were 
evaluated by comparison of the registered mortality rates with indirect 
estimates of early-age mortality from tabulations of the female popula- 
tion by age-group, number of children ever born and number of children 
still living. Proportions of children still alive by age of mother calculated 
from these tabulations can be converted into conventional life table 
probabilities of death by Trussell regression equations. By using another 
series of equations developed by Trussell, the approximate reference 
dates to which these estimates refer can be calculated. 

We had available the requisite tabulations of children ever born and 
children surviving by age of woman from the 1973 census and from the 
1976 Colombian World Fertility Survey (WFS).12 From each of these 
sources we estimated values of q(2) and q(5), the probability of a child 
dying before ages 2 and 5, respectively. In order to obtain estimates of 
q(2) and q(5) for 1963-1965 (the reference period of the life tables) we 
fitted a trend line between the two q(2) estimates and between the two 
q(5) estimates and extrapolated (with appropriate consideration to the 
reference dates to which these figures applied) back in time to 1964. In 
the following table the resulting values are displayed and compared 
with estimates obtained independently from birth histories:" 

Indirect estimates Birth histories 

q(2) 9(5) 4(2) 9(5) 
0.0946 0.1164 0.0966 0.1172 

'For population by age and sex, see Demogrophic Yearbook. 1970 
(United Nations publication, Sales No. E/F.7I.XIII.I), pp. 258-259, 
table 6. For registered deaths by age and sex, see Demographic 
Yearbook, I966 (United Nations publication, Sales No. 67.XIII. I), pp. 
380-381, table 18. Registered births by sex are available from Demo- 
gro hic Yearbook. 1965 (United Nations publication, Sales No. 
66.$111.1), p. 540, table 22; and Demographic Yearbook, 1975 (United 
Nations publication, Sales No. E/F.76.XIII.I), pp. 446-447, table 20. 

'OJ. E. Potter and M. Ordbilez G., "The completeness of enumeration 
in the 1973 census of the population of Colombia", Population Index 
(Princeton, N.J., Princeton University and Population Association of 
America, 1976), vol. 42, No. 3, pp. 377-403. 

"This is at least true before 1968 at which time the registration of 
births via baptismal records was discontinued. 

The evaluation of death registration data under age 5 was carried out 
under two assumptions: that death registration was equally complete 
between ages 1 and 2.2 and 3,3 and 4 and 4 and 5; and that the relation 
of completeness below 1 and between 1 and 4 followed a pattern 
observed by Puffer and Serrano for Colombia, in which completeness of 
death registration for age-group 0-1 is about 95 per cent of that for 
age-group 1-4." 

From the vital registration data, values of the probabilities of dying 
' 

before age 1 and between ages I and 2 or between ages 1 and 5 
(depending on whether comparisons are made on the basis of q(2) or 
q(5) ) were calculated by following artificial birth cohorts forward 
through time, reducing them by the deaths reported in those age-groups 
by the vital registration system.I5 

Estimates of completeness were then obtained by solving for c in the 
formula 

where p(i) - 1 -q(i) is the estimate of the probability of surviving up to 
age i estimated from the children ever born and children surviving 
tabulations, and ,bo and jp, are the probabilities of surviving from birth 
to age 1 and from age 1 to age I +j, respectively, calculated from the 
vital registration system. Solving equation (I), based onp(2). we obtain 
completeness estimates of 11 5 per cent for infant death registration and 
122 per cent for registration in age-group 1-4. Solving the "p(5) 
equation", we obtain estimates of 113 per cent completeness for infant 
death registration and 119 per cent for childhood death registration. 
These estimates are, of course, relative to completeness of birth registra- 
tion. 

The completeness estimates from the two equations are very close. 
Selecting the average of each range (114 per cent for infant death 
registration completeness and 120 per cent for completeness in age- 
group 1-4) we calculated corrected values of ,go and ,q, for 1964-1966. 
These are displayed below and compared with the independently 
derived birth histories: 

Our indirect estimates Birth histories 

Our indirect estimates are very similar to the birth history estimates 
and therefore lend confidence to the reliability of the indirect approach 
in this case. The indirect approach, however, provided no information 
on the sex differential in early-age mortality. Sex differentials were 
available from the birth history data. In order to avoid the assumption 
of equal completeness by sex, we decided to keep the sex differential 
derived from birth histories but maintain the level obtained from the 
indirect approach. The following are the final estimates used in the life 
tables: 

Males 

,go ......................... 0.0766 
,q , ......................... 0.0386 

Females 

0.0722 
0.0503 

"As a by-product of Puffer and Serrano's study of mortality in 
childhood, it was possible to determine the underregistration of births 
and childhood deaths within the survey areas. In the case of Colombia, 
the study area of the survey was the urban sectors of the cities Cali, 
Cartagena and Medellin. For more information, see R. R. Puffer and 
C. V. Serrano. Patterns of Mortalitv in Childhood (Washington, D.C., 

"See ~ e i o ~ r a ~ h i c  Yearbook, 1975 (United Nations publication, Pan ~mer ican  Health organization; 1973), pp. 27-40. 
- 

Sales No. E/F.76.XIII.I), pp. 966-967 and 1040-1041, tables 51 and 15For the calculation of q(2) and q(5) from the vital registration data, 
52; and Re hblica de Colombia, Departamento Administrative it was necessary to know the age distribution of deaths in the age-group 
Nacional de Ltadistica. Encuesta Nacional de Fecundidad, Colombia 1-4. AS an estimate, we used the rcentage distribution of deaths in 
1976 (BogoG, 1977). PP. 117-1 18 and 134, tables 2.2.18 and 2.3.lB. age-group 1-4 0bSe~ed in the p u g  and Serrano study. Small depar- 

'3Unpublished tabulations from the Colombian World Fertility tures from the true distribution cause insignificant changes in the final 
Survey. results. 



Calculation of mortality rates Further adjustments to the life table 

For ages 5 and over, central death rates were calculated from The central death rates in the life tables did not form a completely 
three-year averages of the adjusted deaths in fivc-year age-sex group smooth progression from age to age. Therefore, from ages 25 on, for 
and the corresponding census age-sex count moved to mid period. Death both males and females, the rates were smoothed by three-term moving 
rates under age 5 were calculated as described in the notes on Chile. averages through their logarithms. 



Colombia Males 1963-1 965 

AGE 

0 
1 
5 

10 
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30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 

AGE M(X) Q(x) I(x) 



COSTA RICA 

Life tables for Costa Rica were calculated for the periods 1962-1964 
and 1972-1974 based on population census age-sex counts of 1 April 
1963 and 14 May 1973 and registered vital events by age and sex for the 
indicated three-year periods. Death registration data were adjusted for 
incompleteness. 

Sources of data 

Census and vital registration data are available from the United 
Nations.I6 

Evaluation and adjustment of mortality data for ages under 1 

Two independent sources of information are available for evaluating 
the quality of infant death registration in Costa Rica. A matching 
survey in which death registration certificates were compared with 
hospital records undertaken in 1964 estimated infant death registration 
to be 83 per cent complete for the 1962-1964 period!' 

A second source of information is the set of probabilities of dying 
derived from pregnancy histories collected in the 1976 Costa Rican 
National Fertility S~rvey!~ These values are displayed in the following 
table and compared with the probabilities of dying derived from the 
vital registration system. The last two columns in this table show the 
values of completeness implied by these rates: 

Completeness 
Pregnancy hislory Vital registration in age-group 

Year 140 140 0-1 

1963 ............. 0.0782 0.0714 0.89 
1967 ............. 0.0746 0.0620 0.82 
1970 ............. 0.0704 0.06 14 0.87 
1973 ............. 0.0514 0.0454 0.89 

The values of completeness for age-group 0-1 appear in reasonable 
agreement with the Matching Survey. 

For 1963 we therefore accepted the results provided by the Matching 
Survey and infant death completeness was set equal to 0.83. Given that 
data for pregnancy histories are usually more reliable the closer the date 
of reference to the date of the survey, we accepted as valid the resulting 
estimate of infant mortality for the year 1973 (0.0514). This implies 

"For populations by age and sex, see Demographic Yearbook, 1970 
(United Nations publication, Sales No. E F.7I.XIII.I), pp. 222-223, 
table 6; and Demographic Yearbook. 19 4 7 (United Nations publica- 
tion, Sales No. E/F.78.XIII.I), pp. 198-199, table 7. For registered 
deaths by age and sex, see Demographic Yearbook. 1966 (United 
Nations publication, Sales No. 67.XIII.l). pp. 370-371, table 18; 
Demographic Yearbook. 1974 (United Nations publication, Sales No. 
E F.75.XIII.I), pp. 552-553, table 25; and Demographic Yearbook, 
1J75 (United Nations publication. Sales No. E/F.76.XIII.I), pp. 
326-327, table 13. For registered births by sex, see Demographic 
Yearbook. 1975. pp. 442-443, table 20. 
"See RepOblica de Costa Rica, Direcci6n General de Estadistica y 

Censos, Evaluacibn del Censo de 1973 y Proyecciones de Poblacibn por 
Sexo y Gmpos de Edades, Aiios 1950 a1 2000 (San J d ,  1976), pp. 
8-10. 
'*See V. Rodriguez and A. Ortega, "CaPta Rica: estimates of fertility 

and mortality", working paper for the National Academy of Sciences 
Pawl Workshop (Santiago, 1979) (unpublished mimeo.). 

that for 1973, infant death registration completeness relative to birth 
registration completeness is approximately 0.89.19 

No estimates of completeness were available for males and females 
separately. As a result we assumed infant death registration to be 
equally complete for both males and females and adjusted the male and 
female registered infant mortality rates by the same correction factor. 

Evaluation and adjustment of mortality data at ages 1 and over 

The 1963 Matching Survey, along with a second Matching Survey 
conducted in 1966, produced estimates of completeness of the death 
registration system of 86 per cent at  ages 1 and over in 1963 and 88 per 
cent at  all ages in 1966.w The 1963 estimate of completeness for ages 1 
and over has been accepted for calculation of the 1962-1964 life tables 
and both male and female registered deaths for ages 1 and over were 
adjusted by these completeness estimates. For the 1972-1974 life table, 
no matching surveys were available to indicate completeness of death 
registration for ages 1 and over. The Preston and Brass methods were 
applied, however, and provided estimates of completeness which were 
not only similar but also internally consistent. Completeness estimates 
based on these methods implied registration for ages 1 and over to be 
approximately 96 per cent complete for both males and females and 
were accepted for adjustment of registered deaths for calculation of the 
1972-1974 life tables." 

Calculation of mortality rates 

For ages 5 and over central death rates were calculated from 
three-year averages of the adjusted deaths in five-year age-sex groups 
and the corresponding age-sex count moved to mid period. Death rates 
under age 5 were calculated as described in the notes on Chile. 

Further adjustments to the life table 

The central death rates in the life tables did not form a completely 
smooth progression from age to age. Therefore, from ages 20 on, for 
both males and females, the rates were smoothed by three-term moving 
averages through their logarithms. 

'"Mortality data under age 1 could also be evaluated by comparison 
of the registered mortality rates with indirect estimates of early-age 
mortality from tabulations of the female population by age-group, 
number of children ever born and number of children still living. 
Available were the requisite tabulations of children ever born and 
children surviving by age of woman from both the 1973 census and the 
1976 Fertility Survey. However, completeness estimates based on these 
tabulations roved to be inconsistent both internally and between the 
two sets o f  tabulations. See Costa Rica. Direcci6n General de 
Estadistica y Censos, Encuesta Nacional de Fecundidad (San Jost, 
1978). pp. 174 and 191, tables 2.2.1A and 2.3.IA; and Demographic 
Yearbook, 1975 (United Nations publication, Sales No. E/ 
F.76.XIII.I), pp. 960-961 and 1038-1039, tables 51 and 52. 

%See RepOblica de Costa Rica, Direcci6n General de Estadistica y 
Censos, Evaluacibn del Censo de 1973 y Proyecciones de Poblacibn por 
Sexo y Grupos de Edades. Aiios 1950 a1 2000. 

"The estimates of completeness derived here for both infant deaths 
and deaths for ages 1 and over are consistent with those of other 
researchers. See, for example, United States Bureau of the Census, 
Country Demographic Profiles: Costa Rica, by Sylvia D. Quick 
(Washington, D.C., 1977). pp. 5-6, tables 3 and 4. 



Costa Rica Males 1962-1 964 

AGE M(X) a (x )  I(X) 

Costa Rica Females 1962-1 964 

AGE M(X) a(x) I(X) 



Costa Rica Males 1972-1 974 

AGE M(X) O(x) I(x) 



EL SALVADOR 

Life tables for El Salvador were calculated for the period 1970-1972 
based on the population census age-sex count of 28 June 1971 and 
registered vital events during the 1970-1972 period by age and sex. 
Registration data were adjusted for incompleteness. 

Sources of data 

Census and vital registration data are available from the United 
~ations." 

Evaluation and adjustment of data 

Since completeness of death registration is estimated relative to the 
census count, population census data were not adjusted for ages 1 and 
over. Infant mortality rates are based solely on registration data. 

Registered deaths were adjusted separately for ages 5 and over and 
under age 5. For ages over 5 completeness was estimated by the Preston 
method. The estimates of completeness (relative to the census count) 
from this method were 98 per cent complete for males and 96 per cent 
complete for females. Registered deaths above age 5 were therefore 
adjusted by these estimates of completeness. 

Mortality data under age 5 were evaluated by comparison of the 
registered mortality rates with indirect estimates of early-age mortality 
from tabulations of the female population by age-group, number of 
children ever born and number of children still living. Proportions of 
children still alive by age of mother calculated from these tabulations 
can be converted into conventional life table probabilities of death by 
Trussell regression equations. By using another series of equations 
developed by Trussell, the approximate reference dates to which these 
estimates refer can be calculated. 

We had available the requisite tabulations of children ever born and 
children surviving by age of woman from the 1971 census and from the 
1973 National Fertility Survey." From the data available to us in the 
National Fertility Survey, we were only able to estimate the value q(2), 
the ~robabiiitv of a child dvinn before age 2. We therefore decided to 
use b(2) as o;r index of mortaity and escmated that value for 1971 by 
interpolating between q(2) values from the census and National Fertil- 
ity Survey (with appropriate consideration to the reference dates to 
which these figures applied). 

The evaluation of death registration data under age 5 was carried out 
under two assumptions: that death registration was equally complete 
between agcs 1 and 2.2 and 3,3 and 4 and 4 and 5; and that the relation 
of completeness below 1 and between 1 and 4 followed a pattern 
observed by Puffer and Serrano for El Salvador, in which completeness 

"For population by age and sex, see Demographic Yearbook. 1974 
(United Nations publication, Sales No. E/F.7S.XIII.I), pp. 166-167, 
table 7. For registered deaths by age and sex, see ibid.. pp. 554-555, 
table 25. Registered births by sex are available from Demographic 
Yearbook, 1975 (United Nations publication, Sales No. EiF.76. 
XIII.1). pp. 442-443, table 20. 

"See Demographic Yearbook. 1975 (United Nations publication, 
Sales NO. E/F.76.XIII. I)..pp. 960961 and 1038-1039, tables 51 and 
52; and H. Behm and D. Prrmante, "Mortalidad en los primeros aaos de 
vida en la Amtrica Latina", Notas de Poblacibn, Centro Latinoameri- 
cano de Demografia, Ailo VI, No. 16 (1978). p. 28, table 1. 

of death registration for age-group 0-1 is about 93 per cent of that for 
age-group 1-4." 

From the civil registration data, values of the probabilities of dying 
before age 1 and between ages 1 and 2 were calculated by following 
artificial birth cohorts forward through time, reducing them by the 
deaths reported in those age-groups by the civil registration system." 

Estimates of completeness were then obtained by solving for c in the 
formula: 

where p(2) - 1 -q(2) is the estimate of the probability of surviving up 
to age 2 estimated from the children ever born and children surviving 
tabulations, and ,5, and are the probabilities of surviving from birth 
to age 1 and from age 1 to age 2, respectively, calculated from the civil 
registration system. The estimated completeness obtained from this 
formula is 0.50 for age-group 0-1 and 0.54 for age-group 1-4. These 
facton were utilized to inflate the reported number of deaths in the 
intervals 0-1 and 1-4. Completeness of death registration in these 
age-groups was assumed to be the same for both males and females. The 
final estimate for ,qo was calculated directly from adjusted births 
whereas the final estimate of ,qI was calculated from the adjusted 
mortality rate ,MI obtained from deaths (adjusted for completeness) 
and population 1-4 as reported in the c e n s u ~ . ~  

Calculation of mortality rates 

For ages 5 and over, central death rates were calculated from 
three-year averages of the adjusted deaths in five-year age-sex groups 
and the corresponding census age-sex count moved to mid period. Death 
rates under age 5 were calculated as described in the notes on Chile. 

Further adjustments to the life table 

The central death rates in the life tables did not form a completely 
smooth progression from age to age. Therefore, from ages 25 on, for 
both males and females, the rates were smoothed by three-term moving 
averages through their logarithms. 

"As a by-product of Puffer and Serrano's study of mortality in 
childhood, it was possible to determine the underregistration of births 
and childhood deaths within the survey areas. In the case of El 
Salvador, the study area of the survey was the urban municipio of San 
Salvador and the three rural municipios of Apo Nejapa and Quezal- 
tepcque. For more information, see R. R. PUK~ and C. V. Serrano, 
Patterns of Mortality in Childhood (Washington, D.C., Pan American 
Health Organization, 1973), pp. 27-40. 

"Specifically, the registered mortality rates were calculated by 
matching births and deaths for the cohorts with birth dates centred in 
1970 and 1971. In both cases the data for births correspond to 
three-year moving averages with a 7 per cent adjustment for under- 
registration as estimated by the United States Bureau of the Census 
(see United States Bureau of the Census, World Po ulation. 1977: 
Recent Demographic Estimates for the Countries a J ~ e g i o n s  of the 
World (Washington, D.C., 1978), p. 264. 

'6A different procedure to calculate ,q, could also have been followed. 
The population 1-4 in June 1971 could have been reconstructed from 
the adjusted series of births and from adjusted deaths by single years of 
ages. Matching this reconstructed population 1-4 with the deaths 
during 1970-1972 in the interval 1-4 (adjusted for completeness) would 
result in an estimate of ,q, which differed by about 5 per cent from the 
one obtained by using the enumerated population 1-4. 
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GUATEMALA 

Life tables for Guatemala were calculated for the period 1963-1965 
based on the population census age-sex count of 18 April 1964 and 
registered vital events during the 1963-1965 period by age and sex. 
Registration data were adjusted for incompleteness. 

Sources of data 

Census and vital registration data are available from the United 
 nation^?^ 

Evaluation and adjustment of the data 

We had available the requisite tabulations of children ever born and 
children surviving by age of woman from the 1973 census." The values 
of q(2), the probabilities of dying before attaining the second birthday, 
estimated from these tabulations was compared with an estimate of the 
same probability obtained from registration data on births and deaths. 
This comparison was made for the year 1971. Using procedures similar 
to those outlined for Mexico, from this comparison we obtained, for 
1971, ranges of death completeness in age-group 0-1 relative to birth 
completeness, and death completeness in age-group 1-4 relative to 
completeness of the population at risk in the age interval?' 

The results of the calculations produced the following ranges of 
completeness (relative to birth): 

Age-group Ronge of comphreness 
Since completeness of death registration is estimated relative to the 0-1 ......................................................... 0.83-0.86 

census count, population census data were not adjusted for a g h  5 and 1-4 ........................................................... 0.92-0.96 
over. Mortality rates under age 5 are based solely on registration data. 

Registered deaths were adjusted separately for ages 5 and over and 
under age 5. For ages over 5, completeness was estimated by the Preston 
method. The estimates of completeness (relative to the census count) 
from this method were 92 per cent complete for both males and 
females." Registered deaths above age 5 were therefore adjusted by 
these estimates of completeness. 

Mortality data for under age 5 were evaluated by comparison of the 
registered mortality rates with indirect estimates of early-age mortality 
from tabulations of the female population by age-group, number of 
children ever born and number of children still living. Proportions of 
children still alive by age of mother calculated from these tabulations 
can be converted into conventional life table probabilities of death by 
Trussell regression equations. By using another series of equations 
developed by Trussell, the approximate reference date to which these 
estimates refer can be calculated. 

"For population by age and sex, see Demographic Yearbook, 1971 
(United Nations publication, Sales No. E/F.72.XIII.I), p. 194, table 7. 
For registered deaths by age and sex, see Demographic Yearbook, 1966 
(United Nations publication, Sales No. 67.XIII.1), pp. 372-373, table 
18; and Demographic Yearbook, 1974 (United Nations publication, 
Sales No. E F.75.XIII.I). pp. 556-557, table 25. Registered births by 
sex are avai I able from Demographic Yearbook, 1975 (United Nations 
publication, Sales No. E/F.76.XIII.I), pp. 442-443, table 20. - 

"Application of the Preston method requires knowledge of the 
population growth rate for some years before the date to which the 
completeness estimates refer. In the case of Guatemala, the intercensal 
growth rates between the 1950 and 1964 censuses were used, after 
correction of the census figures for underenumeration (8.4 per cent for 
males and 7.8 per cent for females in 1950; and 3.7 per cent for males 
and 3.4 per cent for females in 1964). For details of the estimated 
coverage of the censuses, see J. Chakiel, Guatemala: Evaluacibn del 
Censo de 1973 y Proyeccibn de la Poblacibn por Sexo y Edad 
1950-2000 (San Joe&, CELADE, 1976), pp. 16 and 21, tables 9-10. 

Since these ranges are quite narrow and no independent information 
exists justifying the selection of any one figure within the ranges, it was 
decided to use the mid point of the range for C,, which automatically 
determined the value for C,..,. The resulting values of relative complete- 
ness were assumed to be valid within the period 1960-1974 for both 
sexes. Applying them to the observed values of the probabilities of dying 
before 1 year of life and between the first and fifth birthdays produced 
the following estimates for 1964: 

1 %  441 

Males ......................... 0.1 166 0.0984 
Females ...................... 0.10 17 0.1057 

.......................... Total 0.1093 0.1020 

Calculation of mortality rates 

For ages 5 and over, central death rates were calculated from 
three-year averages of the adjusted deaths in five-year age-sex groups 
and the corresponding census age-sex count moved to mid period. Death 
rates under age 5 were calculated as described in the notes on Chile: 

Further adjustments to the life table 

The central death rates in the life tables did not form a completely 
smooth progression from age to age. Therefore, from ages 20 on, for 
both males and females, the rates were smoothed by three-term moving 
averages through their logarithms. 

%ee H. Behm and E. Vargas, La Mortalidad en 10s Primeros ARos 
de Vida en Paises de la Ambrica Latinu: Guatemala (San Jos6, 
CELADE, 1978). pp. 50-5 1, tables 1 A-2A. 

3?he population at  risk in the age interval 1-4 was estimated from 
registered births and deaths during the previous five years. 
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GUYANA 

Life tables for Guyana were calculated for the 1959-1961 period Evaluation of the data 
based on the population census count of 7 April 1960 and registered 
vital events by age and sex for 1959,1960 and 1961. Application of both the Brass and Preston methods showed death 

registration to be 100-106 per cent complete, relative to the census, for 
Sources of data ages 5 and over. For ages under 5, the only external information 

Both census and vital registration data are available from various 260-263, table 6. ~ ~ ~ i ~ ~ ~ ~ ~ d  births and deaths are from  hi^ 
issues of the United Nations Demographic  earb book." Yearbook. 1975 (United Nations publication, Sales No. E/ 

F.76.XIII.l), p. 330-331 and 446-447, tables 13 and 20; and Demo 
"Population by age and sex can be found in Demo raphic Yearbook, graphic Year!ook, 1961 (United Nations publication, Sales No. 

1970 (United Nations publication, Sales No. E~F.~I.xIII .I) ,  p p  62.XIII.l), pp. 312-31 3, table 15. 

Figure VIII. Guyana: registered infant mortality rates and indirect estimates from 1946 census 
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Figure IX. Guyana: registered infant mortality rates and indirect estimates from 1946 census 
estimates plotted one half year prior to calculated refennce date) 
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available for evaluating mortality was the questions asked in the 1946 
census on children ever born and children allowing applica- 
tion of Trussell regression equations to make indirect estimates of infant 
and childhood mortality. By using another series of equations developed 
by Trussell, the approximate reference date to which these estimates 
refer can be calculated. These estimates refer to a period of time long 
before that of 1960. However, if we can show infant death registration 
to be already complete in the 1940s. we can probably safely assume that 
it was complete around 1960. 

The following table and figure VIII present a comparison of the 
indirect estimates of infant mortality with rates calculated directly from 
the civil registration system: 

Infant mortality rate estimated from: 
Reference date 
(year centred on) Indirect technique Civil registration 
March 1945 ............................ 0.151 0.111 
September 1943 ...................... 0.1 17-0.129 0.140 
July 1941 ................................ 0.098-0.1 12 0.084 
January 1939 .......................... 0.1 38-0.173 0.112 

estimates plotted one half year earlier. With this adjustment, there is 
now little difference between the two series of rates. This close matching 
of not only the level but also the trend (one that is quite unusual) leads 
to the conclusion that the registered infant mortality rates during the 
early 1940s are indeed accurate. And we will assume, therefore, that the 
registration system has not deteriorated and the data remain reliable for 
the years around 1960." 

As a result no adjustments for incompleteness need be made to the 
registered death rates. 

Calculation of mortality rates 

For ages 1 and over, central death rates were calculated from 
three-year averages of registered deaths in five-year age-sex groups 
(except for the four-year age-sex group 1-4) and the corresponding 
age-sex count from the census. Infant death rates were calculated from 
three-year averages of infant deaths and registered births. 

Sources: Indirect estimates of infant mortality were calculated from 
the 1946 census tabulations of children ever born and children surviving 
by age of mother. Estimated rates of child mortality were matched to 
West, North and South region Coale-Demeny model life tables to 
provide a range of estimates of infant mortality. The registered rates 
were interpolated from the calendar year infant mortality rates 
presented in Demographic Yearbook, 1966 (United Nations publica- 
tion, Sales No. 67. XIII.l), pp. 288-289, table 14. 

For all but 1943 the indirectly estimated infant mortality rate is 
higher than rates calculated from the vital registration system, implying 
relative incompleteness of infant death registration. However, examina- 
tion of figure VIII revealed that both the level and trend of the indirect 
estimates were identical to registered rates but with a lag of about one 
half year. Figure IX presents the same figures with the indirect 

32~emographic Yearbook, 1955 (United Nations publication, Sales 
No. 56.XIII.1), pp. 584-585 and 604-605, tables 17 and 18. 

Further adjustments to the fife table 

The female age-specific death rates did not progress smoothly from 
age to age but rather showed irregularities due apparently to random 
variation or unbiased age mis-statement. For ages 25-80, therefore, the 
rates were smoothed by three-term moving averages through their 
logarithms. 

j qhe  implication is not that there is no underregistration of infant 
deaths. Just as with adult deaths, we only concluded completeness 
relative to the census count; here we only conclude completeness relative 
to registered births. In fact, comparison of registered births with 
estimates based on cohort analyses of children ever born in the 1946, 
1960 and 1970 censuses determined that births were 93 per cent 
registered during the 1946-1960 period and 94 per cent registered 
during the 1960-1970 period. Infant deaths apparently are equally 
underregistered. 
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HONDURAS 

Life tables for Honduras were calculated for the 1960-1962 and 
1973-1975 periods based on the population census age-sex counts of 17 
April 1961 and 6 March 1974 and registered vital events by age and sex 
for the indicated three-year periods. Registration data were adjusted for 
incompleteness. 

Sources of data 

Both census and vital registration data are available from various 
issues of the United Nations Demographic Yearbook and official 
Honduras  publication^.^' 

the values of q(2) and q(5) may be manipulated to yield an estimate of 
completeness in age-group 1-4 thus: 

where C(1-4) indicates completeness in the age interval 1-4 and ,p2 
indicates the probability of surviving from ages 2 to 3 in Retro EDENH 
or Prosp EDENH. The estimated value of C(l-4) from the data of the 
above table is 0.96. Furthermore, if completeness in the age interval 0-1 
is some constant multiple, K, of completeness in the age interval 1-4, we 
can estimate K utilizing either q(2) or q(5) and our estimate of C(1-4) 
as: 

Evaluation and adjustment of mortality data under age 5 

The only external information available for evaluating mortality 
under age 5 was derived from the questions asked on children ever born 
and children surviving in the 1970- 1972 National Demographic Survey 
(EDENH) and in the 1974 population census." 

Trussell regression equations were applied separately to both sets of 
data producing estimates of q(2). q(3) and q(5). the probabilities of a 
child dying before ages 2, 3 and 5. Although the estimates obtained in 
EDENH were higher than those obtained in the population census, 
suggesting a decline in early-age mortality, neither source analysed 
separately supported the hypothesis of changes in mortality.* The 
difference in both sets of results may be produced by sampling errors to 
which EDENH was subjected and/or differential quality of responses. 
Becauseof the acknowledged quality of the data generated by EDENH, 
we accepted the estimates of q(i)  from this source and the population 
census results were not used. 

EDENH also presents death rates by age based on the actual number 
of deaths which occurred within the time interval covered by the survey. 
These rates yield values of q(i)  which can be compared with those 
obtained from the retrospective questions on children ever born and 
children surviving. The following table summarizes the probabilities of 
dying before ages 2 and 5 as estimated from the children ever born and 
children surviving questions (Retro EDENH) and from the actual 
deaths recorded during the survey period (Prosp EDENH). 

Probability of dying before age i /q(il/ 
as estimated from: 

or as: 

Age i Retro EDENH 
2 ................................... 0.1644 
5 ................................... 0.1982 

h p  EDENH 
0,1484 
0.1815 

The difference between the two sets of estimates may be due to a 
small recent decline in mortality (which would make the Retro 
EDENH estimates valid for a period of time before 1971), or to 
differences in the quality of data, or to both. If one assumes that the 
completeness of death registration in EDENH is constant in the age 
interval 1-4, and that mortality has changed little in the recent past," 

MPo ulation by age and sex can be found in Demo raphic Yearbook, 
1970 (PUnited Nations publication, Sales No. E F.71.XIII.I). pp. f 232-233, table 6; and Demographic Yearbook, 19 7 (United Nations 
ubiication, Sales No. E/F.78.XIII.1), pp. 198-199, table 7. Registered 

girths and deaths are from Demographic Yearbook, 1961 (United 
Nations publication, Sales No. 62.XIII.1), pp. 300-303, table 15; 
Demo aphic Yearbook. 1966 (United Nations publication, Sales No. 
67 .~1Kl ) .  pp. 372-373. table 18; Demographic Yearbook, 1965 
(United Nations publication, Sales No. 66.XIII.1), p. 538, table 22; and 
Statistical Office of the United Nations. 

K. A. Hill, A. Packer, G. A. Maccio, J. L. Somoza, National 
Demographic Survey of Honduras: Methodology, Results, Indirect 
Estimates (Santiago, CELADE, 1977), p. 136, table 6; and H. Behm 
and D. Pumante, Lu Mortalidad en 10s Primeros Alos de Vida en 
Paises de Amkico Lutina: Honduras (San Jost, CELADE, 1978). 

"Each estimate q(i) was transformed into a mortality level in each of 
four models of mortality developed by Coale and Demeny. Absence of 
evidence for mortality decline is reflected in the absence of a trend in 
the progression of estimated levels regardless of model used. In addi- 
tion, the registered infant mortality rate has changed little in the past 10 
yean, 

7% foot-not'e 36. 

In both cases we obtain a value of K - 0.914 indicating that Prosp 
EDENH detected about 87.7 per cent of the deaths occurring in the age 
interval 0-1. Applying these estimates of completeness of Prosp 
EDENH yields estimates of ,go - 0.1340 and ,q, = 0.1763 for the 
1970-1972 period. 

Completeness of civil death registration for children under 5 can now 
be appraised by comparing registered rates to those just estimated from 
EDENH. A registered infant mortality rate was calculated for 1970- 
1972 from registered births during the period (adjusted for 13 per cent 
underregistration") and registered infant deaths. A registered child 
mortality rate was estimated from the population age 1-4 developed 
from the adjusted registered births and registered deaths during the 
previous years and registered deaths during the three-year period. 
Comparison of these registered rates with estimated rates implies that 
25 per cent of infant deaths and 47 per cent of childhood deaths are 
detected by the vital registration system. 

Evaluation and adjustment of mortality data over age 5 

The quality of death registration above age 5 was evaluated by 
Preston's method. Application of this method yielded the following 
estimates of completeness relative to the census counts:" 

Percentage completeness of death registration for 
ages 5 and over, relative to the census 

Period Males Females 
1960-1962 .................... 58 55 
1973-1975 .................... 66 66 

Registered deaths above age 5 have been inflated, therefore, by the 
reciprocal of these completeness estimates. 

Wnderregistration of births in Honduras has been estimated by the 
United States Bureau of the Census. See United States Bureau of the 
Census, Country Demographic Profiles: Honduras, by G.  S. Finch 
(Washington, D.C., 1977), p. 1. 

w e  have estimated here completeness of death registration (at ages 
5 and over) relative to the census count. By combining these estimates 
with information on completeness of the 1961 and 1974 census counts 
we can obtain estimates of death registration completeness for ages 5 
and over, independent of the census counts of 54 per cent for males and 
52 per cent for females in 1960-1962, and 57 per cent for males and 59 
per cent for females in 1973-1975. For estimates of the quality of the 
census, see United States Bureau of the Census, Country Demographic 
Profiles: Honduras, by G.  S. Finch (Washington, D.C., 1977), p. 1. 



Calculation of mortality rates 

For ages 5 and over, central death rates were calculated from 
threc-year averages of registered deaths in five-year age-sex groups and 
the corresponding age-sex count from the census moved to mid period. 
For ages under 5, mortality rates were estimated as previously 
described. 

Further adjustments to the l i j i  table 

Because the life tables did not exhibit a campletely smooth 
progression of mortality rates from age to age, the rates were smoothed 

from ages 25 to 64 by three-term moving averages through their 
logarithms. 

For both males and females, five-year age-specific mortality rates 
were available only through age-group 65-69. Mortality rates for ages 
70-74, 75-79 and 80-84 were therefore estimated based on the age 
pattern of mortality change at the older ages displayed in the EDENH 
survey .@ 

rtena and M. Rinc6n. Encuesta Demomafia National: '?See A. Or 
Mortalidod. ~ a s ~ c u l o  IV ( s ~ ~ ~ ~ ~ ~ o , ' c E L A D E ,  1975);~~;. 49-50, tables 
1.7 and 1.8. 
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HONG KONG 

Life tables for Hong Kong were calculated for 1960-1962, 1970-1972 
and 1976 based on population censuses age-sex counts and registered 
vital events by age and sex. 

Sources of data 

Age-specific mortality probabilities (ax) for 1961, 1971 and 1976 
calculated from vital registration and population census data are 
presented in Hong Kong publications." 

"Hong Kong, Census and Statistics Department, Life Tables 1971- 
1991 (1973). p. 3, table 2.1, and Hong Kong Life Tables (1978). pp. 
12-13, tables 1 and 2. 

Evaluafion and adjustment of data 

Post-enumeration surveys following the censuses showed underenu- 
meration of 0.6 per cent, 1.05 per cent, and 0.4 per cent for 1961, 1971 
and 1976, respectively. Death registration in Hong Kong has been 
accurate since 1960.'' Hence, no adjustment to the published mortality 
rates was necessary. 

')United Nations Economic and Social Commission for Asia and the 
Pacific, Population of Hong Kong. Country Monograph Series No. I 
(1974). pp. 122 and 132; and Hong Kong, Census and Statistics 
Department, Hong Kong By-Census 1976, Main Report, vol. 1 (1979), 
p. 18. 
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INDIA 

Life tables for India were calculated for the 1970-1972 period based 
on the age-specific death rates from the Indian Sample Registration 
System (SRS). 

Sources of data 

Age-specific death rates for 1970, 1971 and 1972 by sex and 
rurallurban residence are available from official Indian publications." 

Rural and urban age-specific death rates for the three-year period 
1970-1972 were calculated as the simple average of the age-specific 
death rates for the individual years. Age-specific death rates for 
all-India (rural and urban populations combined) were then calculated 
as the weighted average of the rural and urban rates, the weights being 
the proportion between rural and urban in each age-sex group from the 
197 1 census pop~lat ion.~  

Evaluation of the death rates at  ages 5 and over 

The methods of Preston and Brass both imply that the registration of 
deaths in the SRS is approximately 95 per cent complete for males and 
85 per cent complete for females during 1970-1972.'* The death rates 
were therefore adjusted by the reciprocals of these completeness esti- 
mates. 

Evaluation of death rates a t  ages under age 5 

Because different mortality data under age 5 were available in the 
rural and urban areas, the data were evaluated separately for each place 
of residence. 

In the rural area, data for 1970-1972 were not available for infant 
and childhood age-group 0-1 and 1-4 but only for the one large 
age-group 0-4. However, it is possible to derive , Mo and ,MI from 
earlier years of the SRS (1968 and 1969). and since there was 
apparently only small change in mortality between 1968-1969 and 
19701972, we assumed that the age pattern of mortality (although not 
the level) under age 5 was unchanged between 1968-1969 and 1970- 
1972." 

Questions on children ever born and children surviving were asked in 
the 1972 Fertility Survey and tabulated by age of mother, allowing 
application of Trussell regression equations to make indirect estimates 
of infant and childhood mortality from calculated proportions of chil- 
dren not surviving by age of mother." 

Comparison of these indirect estimates with mortality rates calcu- 
lated directly from the SRS data gave no evidence of incompleteness of 
SRS mortality data during the infant and childhood years (see follow- 
ing table): 

Central death rates from the two infant and childhood age-group 0-1 
and 1-4 were also not available for the 1970-1972 period in the urban 
areas. Only , Mo, the central death rate for the combined age-group 0-4, 
was available. Furthermore, for the urban population there was no 
empirical standard such as earlier data from the SRS to estimate , M, 
and ,MI from ,Ma. Hence, for each sex, we calculated , Mo and ,MI by 
sex on the assumption that the age pattern of mortality under age 5 in 
urban India is the same as that of the Coale-Demeny model life table 
system, North region.& 

Probability of d y i n ~  &fore nee x (nJ cstimaredfrom. 

SRS* 
1970-1972 Trusell regression equationsb 

AF X M F Estimate Refcrencc date 
3 .......... 0.103416 0.109354 0.106458 April 1970 
3 .......... 0.115006 0.123913 0.101798 June1968 
5 .......... 0.130709 0.143248 0.12421 March 1966 

From values of ,Mo derived from the SRS surveys. ,go and ,go were 
calculated by usual life table procedures. Values of ,go and ,go were 
calculated from the complements of the ,go and ,go values (I, and I,) 
using the interpolation coefficients of Coale and Demeny North model. 

Calculation made by the United Nations Population Division from 
tabulations of children ever born and children surviving by age of 
mother from the 1972 Indian Fertility Survey. 

Hence, there is no evidence of incompleteness in the SRS mortality 
rates under age 5 and no adjustments were made at  these ages. 

Further adjustments to the life table 

The male life table exhibited a relatively smooth progression of death 
rates from age to age. However, female mortality rates for ages 50-65 
showed irregularities due apparently to random variation and age 
mis-statement. The female mortality rates for these ages were therefore 
smoothed by three-term moving averages through their logarithms. 

For both males and females, five-year age-specific mortality rates 
were available only through age-group 65-69. Mortality rates for ages 
70-74.75-79 and 80-84 were therefore estimated by fitting a Makeham 

. . .  curve through the qx/(l-9,) function for ages 40-44.45-49, ,65-69 
and extrapolating the rates to ages 70-74.75-79 and 80-84. 

Probability of dyin$&fm age x (4 esfimafed f i  

S R S  S W  
1968-1 969 1970-1 972 TIYSSCII r e p s i o n  quationsb 

A F  X M f M F Estimate Refercncc date 
2 ............. 0.17679 0.1958 1 0.16652 0.18134 0.13955 January 1970 
3 ............. 0.20273 0.22838 0.19224 0.21330 0.16121 March 1968 
5 ............. 0.23666 0.27 164 0.22487 0.25574 0.17387 December 1965 

From values of ,Mo and ,MI derived from the SRS surveys, ,go and ,go were calculated by usual life 
table rocedures. Values of fla and ,q,, were calculated from the complements of the ,q, and H, values 

an I,) using the interpolation coefficients of Coale and Demeny North model. (1, ,s 
Calculation made by the United Nations Population Division from tabulations of children ever born 

and children surviving by age of mother from the 1972 Indian Fertility Survey. 

"For 1970, age-specific death rates by rural and urban residence "India, Registrar General and Census, Census of India 1971, Series 
have kn tahn from l,,dia, ~ i ~ i ~ ~ , . , ,  of H~~~ ~~~i~~~~~ I. Part II-C(ii). Social and Cultural Tables (Delhi, 1977), table C-IV. 
General, Sample Registration Bulletin. vol. IX, No. 4 (New Delhi, "For a detailed analysis of the quality of the mortalhy data from the 
October 1975), tables 4(a)-4( f ). For 1971 and 1972, death rates by SRS, see S. Preston, N. Chen and J. Hobcraft, "Preliminary report on 
rural and urban residence have bcen taken from ibid.. vol. XI, No. 4 application of techique for estimating death registration completeness 
(New Dclhi, October 1977). tables 4(a) and 4(b). to data from the Indian Sample Registration System" (mimeo.); and 



India, Office of the Registrar General, "Some aspects for consideration 
in regard to the paper by Preston, Chen and Hobcraft" (mimeo.). 

%'slues of ,M, from the 1968-1969 and 1970-1972 SRS by sex are 
as follows: 

"lndia, Ministry of Home Affairs, Office of the Registrar General 
and Census Commissions, Vital Statistics Division, Fertility Diferen- 
rials in India: Results of the Fertility Survey in a Subsample of SRS 

(1972) (New Delhi. 1976). table 47. Average number of children for 
women was calculated on the basis of data for average number of 
children per ever-married woman given in ibid., table 40, and Indian 
1971 census population by marital status given in India, Registrar 
General and Census, Census of India 1971, Series 1 ,  Part 11-C (ii), 
Social and Cultural Tables (Delhi, 1977), table C-11. 

@~ccording to the 1971 census, only 17.7 per cent of the population 
under 5 is in urban areas (Demographic Yearbook, 1975 (United 
Nations publication, Sales No. E/F.76.XIII.l), p. 236, table 7). Mis- 
specification of the age pattern of mortality under 5 in the urban areas 
would cause only small error in the infant and childhood age pattern for 
all India. 
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IRAN 

Life tables for Iran were constructed for the 1973-1976 period based 
on results of the Iranian Population Growth Survey.'' 

Source of data 

The Population Growth Survey was a multiround follow-up survey of 
a nationally representative sample of 100,000 individuals. After an 
initial baseline enumeration of the sample population in October 1973, 
enumerators returned to the sample households six additional times at 
six-month intervals inquiring of births, deaths and moves among the 
enumerated population during the preceding six-month interval. 

Evaluation and adjustment of the data 

As part of the survey procedure itself, "completeness checks" of the 
recorded vital events were undertaken at the end of each survey year. 
Special investigators independently re-interviewed a sub-sample of 
households. The vital events recorded in the original interview and in 
the re-interview were matched to provide gross measures of complete- 
ness of birth and death recording and appropriate correction factors. 
These correction factors (1.058 for births, 1.093 for deaths) are incor- 
porated into the published survey results. 

To evaluate further the completeness of the survey mortality data, 

''Iran, Statistical Centre of Iran, Plan and Budget Organization, 
Population Growth Survey of Iran. Final Report 1973-1976 (Teheran, 
1978), p. 98, table 39. 

analytical techniques of Brass and Preston were applied to the data. 
Evaluation of the results of these tests indicated that the published 
results were well over 90 per cent complete for both males and females. 
As a result, no additional adjustments for completeness were made to 
the data. 

Calculation of mortality rates 

Age-sex specific mortality rates are given in the source publication 
for urban areas, rural areas and the whole country. They are calculated 
from recorded deaths during the survey period (adjusted by factors 
derived from the completeness checks) and the number of person-years 
lived during the survey period in each age-sex group. Urban and rural 
death rates are weighted by the urban and rural proportions for each 
age-sex group in the 1976 census to give the published rates for the 
whole country. 

Further adjustments to the life table 

The male and female age-specific death rates did not progress 
smoothly from age to age but, rather, showed quite large irregularities 
which were apparently due to random variation and unbiased age 
mis-statement. From ages I5 to 70 for males and 15 to 80 for females, 
therefore, the rates were smoothed by three-term moving averages 
through their logarithms. As this did not completely eliminate the 
irregularities in the female death rates, the procedure was carried out a 
second time for females in order to estimate re-smoothed death rates for 
ages 20-75. 
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ISRAEL (JEWISH POPULATION) 

Life tables for the Jewish population of Israel were constructed for  result^.^' However, registration of both births and deaths among the 
the periods 1948-1949,1960-1962 and 1971-1973 based on the age-sex Jewish population is known to have been complete for many yearsJ2 and 
counts from the population registration of 8 November 1948 and the no adjustment was made to the mortality data. 
population censuses of 22 May 1961 and 20 May 1972, and on 
registered vital events by age and sex. Calculation of mortality rates 

For the 1948-1949 life tables, central death rates were calculated 
based on the two-year average of registered deaths by age and sex and 

Sources of data the corresponding age-sex distribution from the population registration 
moved to 31 December 1948 based on registered births, deaths and 

Population and vital registration data are available from official migrants. Infant death rates were calculated from registered infant 
Israeli publicati~ns.~ deaths and births in 1949. 

For the 1960-1962 and 1971-1973 life tables, central death rates 
were calculated from three-year averages of deaths by age and sex and 

Evaluation and adjustment of data the corresponding age-sex distributions from the censuses moved to mid 
period, again based on registered births, deaths and migrants. Infant 

Because of the unusually large volume of migration that has charac- death rates were calculated from registered infant deaths and births 
terizcd the development of the Israeli population from the creation of during the three-year period surrounding the censuses. 
the State in 1948 to the present day, the age structure of the population 
is far from stable and neither the Brass nor Preston methods gave usable Further adjustments to the life table 

The age-specific death rates did not progress smoothly from age to 
age but, rather, showed irregularities due apparently to random varia- 

rnFor po ulations by age and sex, see Israel, Central Bureau of tion or age mis-statement. Therefore, the death rates were smoothed 
statistics, &atistical ~bstract of Israel 1963 (Jerusalem, 1963), p. 38, from ages 15 on for females and 25 on for males by three-term moving 
table 15; and Statistical Abstract of Israel 1978 (Jerusalem, 1978), p. averages through their logarithms. 
3 1, table ii/ 1. Registered deaths by age and sex, and births by sex are 
found in Israel, Central Bureau of Statistics. Vital Statistics 1972 
(Jerusalem. 1974). D. 127. table 99: Viral S,atistics 1973-1976 (Jerusa- "For both methods. estimates of completeness were well over 100 per 
jem, 1978). p. i3i, table 99;  tati is tical Abstract o ~srai l  1978 cent. 
(Jerusalem, 1978), p. 90, table 111 19; and Late Fetal a Infant Deaths "See. R. Bachi, The Population of Israel, CICRED Series (Jerusa- -7 n'/ 
in Israel 1948-72 (Jerusalem. 19 4), pp. 113-1 14, table I. lem, n.d.), p. 407. 
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ISRAEL (NON-JEWISH POPULATION) 

Life tables for the non-Jewish population of Israel were constructed 
for the period 197 1-1973 b a d  on the population census age-sex count 
of 20 May 1972 and registered vital events by age and sex for 1971, 
1972 and 1973. 

Sources of data 

Both census and vital registration data are available from official 
Israeli publications." 

Evaluation of the data 

Application of both the Brass and Preston methods show complete- 
ness of death registration, relative to the census, to be around 100 per 
cent for ages 1 and over. For ages under 1, the only external information 
available for evaluating mortality was a statistical evaluation survey 
undertaken by the Israel Central Bureau of Statistics in 1962-1963." 

"For the census population by age and sex, see Israel, Central 
Bureau of Statistics, Statistical Abstract of Israel 1972 (Jerusalem, 
1972), p. 43, table 11/16. Deaths by age and sex are available in Israel, 
Central Bureau of Statistics, Vital Statistics 1972 (Jerusalem, 1974). 
p. 128, table 100; and Vital Statistics 1973-1976 (Jerusalem, 1978). 
p. 131, table 99. For 1971 and 1972, the age distribution of deaths for 
the non-Jewish population of East Jerusalem was not available although 
total deaths, including East Jerusalem, were. Deaths by age and sex for 
these two years were estimated by assuming that the age distribution of 
deaths in East Jerusalem was the same as in other areas of Israel. 
Registered births by sex are available in Israel, Central Bureau of 
Statistics, Statistical Abstract of Israel 1978 (Jerusalem, 1979). p. 90, 
table iii/l9. 

"U. 0. Schmelz, "Infant and early childhood mortality among the 
non-Jewish population of Palestine and Israel", in Late Fetal and Infant 
Deaths in Israel 1948-1972 (Jerusalem, Israel Central Bureau of 
Statistics, 1974), pp. 63-65. 

Registered births which occurred between September 1962 and August 
1963 were followed up via linkage with immunization reports and other 
administrative records and, when necessary, by home interviews. 
Matching infant deaths determined in this way with those recorded in 
the death registration system showed underreporting of about 10 per 
cent in the registration system. Since 1963, the quality of the infant 
death registration system is believed to have improved considerably 
because of various social, economic and administrative changes which 
have occurred, including the large increase in the proportion of non- 
Jewish births taking place in hospitals (over 90 per cent in 1972):' As a 
consequence, infant deaths were also accepted as accurately reported 
and no adjustments were made to the registered deaths. 

Calculation of mortality rates 

For ages 1 and over, central death rates were calculated from 
three-y&r averages of registered deaths in five-year age-sex groups 
(except for the four-year age-sex group 1-4) and the corresponding 
age-sex count from the census moved to mid period. Infant death rates 
were calculated from three-year averages of infant deaths and regis- 
tered births. 

Further adjustments to the li/e table 

Because the death rates did not exhibit a fully smooth pattern from 
age to age, they were smoothed from ages 15 on by three-term moving 
averages through their logarithms. 

"See U. 0. Schmelz, op cit. 
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KUWAIT 

Life tables for Kuwaiti nationals were constructed for the period 
1974-1976 based on the population census age-sex count of 21 April 
1975 and registered vital events for 1974, 1975 and 1976. 

Sources ofdata 

Both census and vital registration data are available from official 
Kuwaiti  publication^.^^ 

Evaluation of the data 

Application of both the Brass and Preston methods showed death 
registration to be approximately complete, relative to the census, for 
ages 5 and over. For ages under 5, the only external information 
available for evaluating mortality was the questions on children ever 
born and children surviving asked in the 1975 census5' allowing applica- 
tion of Trussell regression equations to make indirect estimates of infant 
and childhood mortality. By using another series of equations developed 
by Trussell, the approximate reference date to which these estimates 
refer can be calculated. The following table presents a comparison of 
the indirect estimates of infant and childhood mortality with rates 
calculated directly from the civil registration system: 

Infant mortality rates estimated from 
indirect techniques andfrom civil registration 

Indirect techniques Civil registration 

Infant morlalily Infant mortality 
Reference date rate Reference date rate 

Year centred on: 
January 1974 ................ 0.048-0.052 1973-1974 0.053 
March 1972 .................. 0.038-0.044 197 1-1973 0.047 
November 1969 ............ 0.042-0.051 1969-1970 0.037 

Sources: Indirect estimates of infant mortality were calculated from 
the 1975 census tabulations of children ever born and children surviving 
by duration of marriage. Estimated rates of child mortality were 
matched to West, North and South region Coale-Demeny model life 
tables to provide a range of estimates of infant mortality. Registered 
infant mortality rates were calculated from infant deaths during the 
given years and the corresponding birth cohorts. 

The registered rates are quite similar to those indirectly estimated. We 
therefore accepted the data as reliable and no adjustments for incom- 
pleteness were made to the registered death rates at any age. 

Calculation of mortality rates 

For ages 1 and over, central death rates were calculated from 
three-year averages of registered deaths in five-year age-sex groups 
(except for the four-year age-sex group 1-4) and the corresponding 
age-sex count from the census moved to mid period. Infant death rates 
were calculated from three-year averages of infant deaths and regis- 
tered births. 

Further adjustments to the life table 

For both males and females the age-specific death rates did not 
progress smoothly from age to age but instead showed irregularities due 

"See Kuwait, Central Statistical Office, Annual Statistical Abstract apparently to random variation or unbiased age mis-statement, From 
1978 (Kuwait, 1978), pp. 33,50 and 52, tables 30.47 and 49. ages 15 on, therefore, the rates were smoothed by three-term moving 

"lbid.. pp. 60-63, tables 56 and 57. averages through their logarithms. 
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MATLAB (BANGLADESH) 

Life tables for Matlab were calculated for 1974 and 1976 based on 
data from the Demographic Surveillance System (DSS) in the rural 
area of MatlabThana, Bangladesh. The DSS consists of periodic 
censuses with intervening registration of vital events, including births, 
deaths and migrations.% At the census of 1974 the total population of 
the surveillance area was 263,507.59 

Sources of data and calculation of death rates 

Age-specific death rates were calculated from recorded deaths by age 
and sex for 1974 and 1976, and the 1975 mid year population by age 
and sex.@'Owing to the food shortage following the 1974 flood, both the 
absolute number and age-sex distribution of deaths in 1975 were 
severely affected and differed considerably from those of the preceding 
and following years. Therefore the 1975 death data were excluded from 
the calculation of the death rates. 

For ages 1 and over, central death rates were calculated from the 
average of 1974 and 1976 registered deaths and the 1975 population by 
age and sex. Infant deaths were calculated from monthly figures of 
infant deaths by age and sex for 1974 and 1976.~' 

%A detailed description of the DSS is given in Cholera Research 
Laboratory, Demogra hie Surveillance System-Matlab, vol. 1, Meth- 
ods and Procedures. Lientific Report No. 9 (Dacca, 1978). 

J9~bid.. vol. 2, Census 1974, Scientific Report No. 10 (Dacca, 1978), 
p. 2, table 1. 

mlbid.. VOI. 4, Vital Events and Migration 1975. Scientific Report 
No. I2 (Dacca, 1978). table 2. 

"lbid., vol. 3, Vital Events and Migration 1974. Scientific Report 
No. 11 (Dacca, 1978). pp. 8,29 and 33, tables 6, C.1, C.2 and C.5; and 
vol. 5, Vital Events, Migration, and Marriages 1976, Scientific Report 
No. 13 (Dacca, 1978), pp. 7,35-36 and 40, tables 7, C.1, C.2 and C.5. 

Evaluation of the mortality data 

Because Matlab is a small area which has experienced significant 
migration, both in and out, as well as unusual disturbances to its 
demographic structure from the recent floods and food shortage, 
demographic techniques, especially those based on assumptions of 
stability, cannot be relied upon to evaluate accurately the quality of the 
death registration system. However, the careful procedures used in 
collecting the data make it likely that a high degree of completeness is 
obtained in the registration of births and deaths. 

Households are visited daily (except during the monsoon season when 
visits take place every two or three days) by female workers who inquire 
about births, deaths and other demographic events. Field assistants visit 
each household monthly to verify the accuracy of this first registration. 
Further checks are undertaken by senior field assistants who visit 
households at  least quarterly and by field surveillance assistants who 
make random field visits.62 We have assumed the data are relatively 
reliable and made no adjustments for incompleteness. 

Adjustments to the life tables 

Owing to random variation and age mis-statement, male and female 
mortality rates showed considerable irregularities from age to age. 
Therefore, for both males and females, mortality rates for ages 15-69 
were smoothed by three-term moving averages through their loga- 
rithms. In addition, male mortality rat& weregraphically adjusted for 
ages 60-69 and female mortality rates for ages 55-69 to account for the 
additional disturbances that still appeared after the smoothing. 

For both males and females, five-year age-specific mortality rates 
were available only through age-group 65-69. Mortality rates for ages 
70-74,75-79 and 80-84 were therefore estimated by fitting a Makeham 
curve through the q,/l -q, function for ages 40-44,45-49, . . . ,65-69 
and extrapolating the rates to ages 70-74.75-79 and 80-84. 

"Ibid., vol. 1, Methods and Procedures, Scientific Report No. 9 
(Dacca. 1978). pp. 7-8. 
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MEXICO 

Life tables for Mexico were calculated for the 1969- 197 1 period 
based on the population census age-sex count of 28 January 1970 and 
registered vital events by age and sex for 1969,1970 and 197 1. 

Sources of data 

Both census and vital registration data are available from various 
issues of United Nations Demographic yearbook." 

Evaluation of mortality data below age 5 

Using the data gathered by the 1976 World Fertility Survey (WFS) 
in Mexico, life table probabilities of a child dying before ages 2 and 5 
[q(2) and q(5)] were calculated from tabulations of children ever born 
and children surviving by age of mother and by duration of union?' For 
male and female children combined, proportions of children still alive 
were converted into the previously mentioned life table probabilities of 
death, using Trussell's regression equations in the case of tabulation by 
duration of union, and Sullivan's regression equations for tabulation by 
age of mother. Trussell has developed another set of equations which 
provide the approximate reference date to which these estimates refer. 
In the case of Mexico there were only minimal differences between 
estimates based on duration of union tabulations and on age of mother 
tabulations. To minimize possible errors it was decided to take the 
average value of the estimates of q(2) and the average of the estimates 
of q(5) as the best representation of mortality probabilities below ages 2 
and 5, respectively. 

The estimate of q(5) was matched with the value of q(5) calculated 
from vital statistics for the corresponding reference period.6' (The same 
exercise could not be repeated using q(2) for no vital registration data 
were available for the reference year 1975). Using procedures similar to 
those for Peru, from this comparison we obtained for 1970 ranges of 
death completeness in age-group 0-1 relative to birth completeness, and 
death completeness in age-group 1-4 relative to completeness of the 
population at risk in the age intervaLM 

The results of the calculations produced the following ranges of 
completeness (relative to population at risk):'' 

Age-group Range ofcomplereness 

............................................................. 0-1 0.74-0.86 

............................................................. 1-4 0.86-1.24 

Pregnancy history data from the WFS provided independent 
evidence of completeness of death registration. The probability of dying 
before age 1 calculated from births and deaths reported during the 

period 1972-1 973 is about 0.07 1 7.68 The same probability calculated 
directly from registered births and deaths is about 0.0572. Thus, the 
estimated completeness of infant deaths (relative to births) is about 
0.80, in the middle of the range estimated from the children ever 
born/children sunriving tabulations. If we accept the value of q(5) 
estimated earlier, we can calculate completeness of death registration 
(relative to population at risk) for the interval 1-4 by assuming that the 
value of completeness in the interval 0-1 (i.e., 0.80) applies to a period 
of five years or so (1970 to 1975). An easy calculation show! that such 
value is 0.90, again within the range estimated from the survivorship 
statistics. 

Utilizing the children ever born/children surviving technique for 
males and females separately, we can calculate the probability of dying 
before age 5 for each sex. A comparison of these estimates with those 
obtained from vital statistics yields the following ranges of complete- 
ness: 

Age-group Males 

..................................... 0-1 0.74-0.84 

..................................... 1-4 0.84-1.24 

Females 

0.72-0.84 
0.84-1.20 

As these estimates of completeness show no evidence of differential 
death registration by sex, we assumed males and females had identical 
levels of completeness, 80 per cent complete in age-group 0-1 and 90 per 
cent complete in age-group 1-4. 

The following are the corrected values of ,q, and ,q, for 1970: 

140 441 540 

Males ....................... 0.0886 0.0379 0.1231 
................... Females 0.0746 0.0390 0.1 107 

Evaluation of mortality data for ages 5 and over 

Estimation of adult death completeness is somewhat hindered in 
Mexico since its population is, and has been, affected by migration. 
Thus, one of the conditions required for the application of the Preston 
method does not hold. However, the results obtained are internally 
consistent and confirmed by other sources. Application of the Preston 
method showed death registration around 1970 to be approximately 100 
per cent complete, relative to the census, for both males and females. 
The United States Bureau of the Census has estimated death registra- 
tion to be nearly 99 per cent complete for ages 1 and over in 1970f9 
Hence, death rates for ages 5 and over were accepted as accurate 
without any adjustment for incompleteness of registration. 

'jPopulation by age and sex can be found in Demographic Yearbook, Calculation of mortality rates 

1972 (United Nations publication, Sales No. E/F.73.XIII.I), pp. 146, 
147, table 6. Registered births and deaths are from Demographic For ages 5 and over, central death rates were calculated from 
Yearbook. 1974 (United Nations publication, Sales No. E/F. three-year averages of registered deaths in five-year age-sex groups and 
75.~111.1), pp. 5581559, table 25; and Demographic Yearbook, 1975 the corresponding age-sex count from the census moved to mid period. 
(United Nations publication, Sales NO. E/F.76.XIII.I), pp. 442-443, For ages under 5, mortality rates were estimated as previously 
table 20. described. 

"The requisite tabulations appear in Mexico, Direccidn General de 
Estadistica, Encuesta Mexicana de Fecundidad (Mexico, D.F., 1979), Further adjustments to the life table 
vol. 2. DO. 191-193, 275 and 276, tables 2.2.1B. 2.2.2B. 2.3.1B and 
2.3.2~: Because the age-specific death rates did not progress completely 

"The distribution of deaths in the interval 1-4 required for these smmthly from age to age but, rather, showed some irregularities, the 
calculations was taken from vital statistics corresponding to 1970. 
Minor variations in the distribution of deaths do not change the results death rates were smoothed* beginning with ages 20-24 for and 

significantly. females, by three-term moving averages through their logarithms. 
 h he population at risk in the age interval 1-4 was estimated from 

registered births and deaths during the previous five years. "See Mexico, Direccidn General de Estadistica. Encuesta Mexicana 
67These ranges may be taken quite appropriately as ranges of death de Fecundidad (Mexico, D.F., 1979), vol. L, p. 174, table ~11.18. 

completeness since birth registration seems to be virtually complete 'Wnited States Bureau of the Census, Country Demographic 
except for transitory irregularities during the period 1973-1975. Profiles: Mexico, by P.  M .  Rowe (Washington, D.C., 1979), p. 23. 



Mexico Males 1969-1971 

Mexico Females 1969-1 971 

AGE M(X) Q(x) I(x) 



PERU 

Life tables for Peru were calculated for the period 1968-1971 based 
on the population age-sex distribution of 1 January 1970 (estimated 
from the census of 4 June 1972) and registered vital events for 1968, 
1970 and 197 1 by age and sex. Registration data were adjusted for 
incompleteness. 

Sources of data 

The latest figures of registered deaths by age and sex were for 1968, 
1970 and 1971. However, the population census was taken on 4 June 
1972. In order to have a base population corresponding approximately 
to the mid point of the available vital registration data, we estimated the 
population by age and sex for 1 January 1970 by assuming a 3 per cent 
population growth rate and a constant age-sex distribution between 1 
January 1970 and the census date. The vital registration data were 
available from the United Nations. The census population age-sex 
count appears in official census volumes.70 

Evaluation and adjusrment of mortality data over age 5 

In order to estimate completeness of death registration at ages above 
5, the methods devised by Brass and Preston were applied. Both 
produced almost identical results and showed little variability according 
to selection of the initial age-group. The final values for completeness 
were 0.72 for males and 0.75 for females. Death rates above age 5 were 
therefore adjusted by these estimates of completeness. 

Evaluation and adjustment of mortality data under age 5 

External information available for evaluating mortality under age 5 
included the questions on children ever born and children surviving 
asked in the 1974-1976 National Demographic Survey (EDENP) and 
in the 1972 population census." Trussell regression equations were 
applied separately to both sets of data producing estimates of q(2). q(3) 
and q(5). the probabilities of a child dying before ages 2,3 and 5. 

EDENP also presents death rates by age based on number of 
reported deaths during the time period of the survey." These rates yield 
values of q(i) which can be compared with those obtained from the 
retrospective children ever born and children surviving questions. The 
following table summarizes the probabilities of dying before ages 1 ,2 ,3  
and 5 as estimated from the children ever born and children surviving 
questions from the census and from EDENP (designated Retro 
EDENP), and from the actual deaths recorded during the survey period 
(Prosp EDENP). 

Probability of dying before age i /q(i)] 
as estimated from: 

Age i Prwp EDENP Retro EDENP Census 
1 ..................... 0.1213 - - 
2 ..................... 0,1613 0.1436 0.1749 
3 ..................... 0.1749 0.1505 0.1856 

Considering that the Retro EDENP estimates refer to some years 
before the time of the survey whereas the Prosp EDENP estimates refer 

"For the census population by age and sex, see Rephblica del Perb, 
Oficina Nacional de Estadistica y Censos, Censos Nacionales, VII de 
Poblacibn y II de Vivienda Lima, 1974), vol. 1, pp. 1-2, table 1. d Registered deaths by age a d sex can be found in Demographic 
Yearbook, 1974 (United Nations publication, Sales No. E/ 
F.75.XIII.I), pp. 568-569, table 25; and Demographic Yearbook, 1975 
(United Nations publication, Sales No. E/F.76.XIII.I), pp. 332-333, 
table 13. Registered births by sex are available in Demographic 
Yearbook, 1975, pp. 446-447, table 20. 

"Rephblica del Perh, Instituto Nacional de Estadistica, Encuesta 
Demogra'/ica Nacional del Peric, Lo Mortalidad en el Pe rk  Diferen- 
ciales. Niveles y Aspectos Metodologicos para su Medicibn (1 970-75). 
fasciculo 2 (Lima, 1978), p. 79, table I; and Censos Nacionales, VII de 
Poblacibn y II de Vivienda, pp. 3 17-32 1, table 13. 

"Repbblica del Perb, Instituto Nacional de Estadistica, Encuesta 
Demogrbfica Nacional del Perfi. 

to 1974-1976, an inconsistency clearly emerges: either the former are 
too low or the latter are too high. It is very unlikely that a prospective 
survey will overcount deaths although it is possible that the exposure 
time may be underestimated, thus slightly inflating the death rates. 
Comparing the census and Retro EDENP estimates, and remembering 
that the difference in periods between which the estimates apply is 
around three years, the mortality change implied by census and Retro 
EDENP is exceedingly fast. Apparently there is an underestimation of 
mortality in Retro EDENP. The Retro EDENP estimates were there- 
fore discarded and the retrospective questions in the census were used to 
obtain estimates of completeness of death registration in the age 
intervals 0- l and 1-4. 

When reliable retrospective estimates of early-age mortality are 
available, completeness of death registration in the two age-groups 0-1 
and 1-4 can be estimated through the following relationships: 

where p(2) and p(5) are, respectively, the census retrosmtive esti- 
mates of the probabilities of surviving up to ages 2 and 5; ,p, and ,pl are 
the probabilities of dying between ages 0-1, 1-2 and 1-4, respectively, 
calculated from registration data; C(1-4) is completeness of death 
registration in age-group 1-4; and KC(] -4) is completeness in age-group 
0-1." The figures in equation (1) refer to 1971; those in equation (2) to 
1965.~' 

Without a priori knowledge of the value of K, we decided to solve 
equations (1) and (2) simultaneously for C(1-4) and K. The complete- 
ness values that are thus derived as well as the implied mortality rates 
for 1970 are presented in the following table. For comparison, recorded 
rates from Prosp EDENP are also shown. 

Mortality rate (4,) estimated from: 

Death registration Equations ( I )  and (2) Prmp EDENP 
Agc-brou~ completeness 1970 1974-1 976 
0-1 ................... 0.44 0.1408 0.1213 
1-5 ................... 0.70 0.0624 0.07 18 

Our estimate of ,q, for 1970 is clearly too low relative to the recorded 
rate from Prosp EDENP, likely due to an initial underestimate of q(5) 
from the retrospective data. The completeness estimate for the first 
age-group appears very reasonable however. This is because the value of 
KC(1 -4). completeness in age-group 0- 1, is very robust to changes in 
K.'' In fact, as K ranges from 0.3 to 1 .O, values of completeness of death 
registration for ages under 1 range only from 0.38 to 0.52." Our 
completeness estimate of 0.44 is nearly at  the mid point of this range 
and we accept it as reliable in the absence of additional information. 

'j~olution of these equations for K and C(1-4) requires the assump- 
tion that death registration in age-group 1-2 is identical to that in 
age-group 2-5. It is also necessary to assume that completeness has been 
more or less constant during the 1965-1971 period. Tabulated regis- 
tered deaths by single years for age-group 1-4 was unavailable for 
Honduras. We therefore assumed that the percentage distribution of 
deaths in age-group 1-4 as recorded in Prosp EDENP was applicable to 
the registration data for the necessary years. Small departures from the 
actual distribution of deaths affect the completeness estimates only 
slightly. Since we did not correct birth registration, resulting values for 
C(1-4) and KC(1-4) (equivalent to completeness in the interval 0-1) are 
estimates of completeness of deaths registration relative to completeness 
of births. 

"These reference dates are estimated from regression equations 
developed by Trussell which relate average parity of women in the first 
three age-groups to the reference dates of the various retrospective 
mortality estimates. 

'?he estimate of C(1-4) itself, however, is very sensitive to alterna- 
tive values of K. The differential sensitivity of completeness in age- 
groups 0-1 and 1-4 arises from the fact that most of the deaths that 
occur before age 2 or 5 take place before the first birthday. 

"~xperience has shown that values of K outside the interval (0.3, 1 .O) 
are unlikely. 



Although the estimated values of .q, from Prosp EDENP may 
contain errors, we may still be able to accept the resulting pattern of 
mortality under age 5, that is, the relation between the recorded values 
of ,qo and ,q,.7' Therefore we assumed that the ratio ,qo/,q, applied to 
the year 1970 as well as to 1974-1976 and multiplied this ratio by the 
corrected value of ,go for 1970 to obtain an estimate of ,q,. 

Proceeding in this way, and assuming similar underregistration of 
deaths for both males and females, we obtain the following final life 
table estimates of mortality under age 5: 

Calculation of mortality rates 

For ages 5 and over, central death rates were calculated from 
three-year averages of the adjusted deaths in five-year age-sex groups 
and the corresponding estimated population by age and sex. Death rates 
under age 5 were calculated as described in the notes for Chile. 

Mortoliry rote (.qJ 
Death re@.srrotion 

Agr-group compleIeness Both sexes Moles Femoles 
0- 1 ................. 44% 0.1408 0.1496 0.0821 
1-4 ................. 51% 0.0833 0.13 16 0.0846 

771t is very likely that, despite the efforts put into Prosp EDENP, 
some deaths in age-groups 0-1 and 1-4 may have gone undetected. On 
the other hand, in such multiround surveys omissions at  these age- 
groups may very well be invariable with age, leaving the age pattern of 
mortality unaffected. 

Further adjustments to the life table 

For both males and females, five-year age-specific mortality rates 
were available only through age-group 70-74. Mortality rates for ages 
75-79 and 80-84 were therefore estimated by fitting a Makeham curve 

. .  through the q,/(l-q,) function for ages 45-49, 50-54,. 70-74 in the 
case of males and for ages 60-64.65-69 and 70-74 in the case of females 
and extrapolating the rates to ages 75-79 and 80-84. 
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PHILIPPINES 

Life tables for the Philippines were calculated for the period 1969- 
1971 based on the population census age-sex count of 6 May 1970 and 
registered vital events during the 1969-1971 period by age and sex. 
Registration data were adjusted for incompleteness. 

Sources of data 

Census and vital registration data are available from various issues of 
the United Nations Demographic  earb book." 

Evaluation and adjustment of data 

Since completeness of death registration is estimated relative to the 
census count, population census data was not adjusted for ages 1 and 
over. Mortality rates under age 1 are based solely on registration data. 

Registered deaths were adjusted separately for ages 1 and over and 
under age 1. For ages over 1 completeness was estimated by the Preston 
method. The estimates of completeness (relative to the census count) 
from this method-75 per cent complete for males and 71 per cent 
complete for females-were consistent with the results from the 1964 
national sample survey to study completeness of the birth and death 
registration systems. This survey provided an estimate of death registra- 
tion completeness for all ages combined (including deaths of those 
under age 5 )  of 70 per cent in 1963.79 There is no evidence of significant 
improvement in registration since 1963. 

"Population by age and sex is from Demographic Yearbook, 1974 
(United Nations publication, Sales No. E/F.75.XIII.l), pp. 204-205, 
table 7. Registered deaths by age and sex are from ibid., pp. 578-579, 
table 25. Live births by sex are given in Demographic Yearbook, 1975 
(United Nations publication, Sales No. E/F.76.XIII.l), pp. 450-451, 
table 20. 

79D. M. Mortel "Causes of non-registration of vital events in the 
Philippines, 1973" in Republic of the Philippines, National Census and 
Statistics Office, Seminar on Development and Maintenance of a 
Sample Vital Registration System in the Philippines (Manila, 1975), 
p. 78, table 4. 

For ages under 1, the registered infant mortality rate for the 
1968-1972 period of 65.5 infant deaths per 1,000 births (72.7 for males 
and 57.6 for females) is in agreement with indirect estimates from the 
1973 National Demographic Survey obtained by application of the 
Brass infant and childhood mortality technique to the tabulation of 
proportion of children still living by broad age-group of womaxdO This 
technique estimated that around 197 1 7.1 per cent of all children died 
before age 2, corresponding to an infant mortality rate of around 60-65 
per 1,000 live births. Assuming the approximate accuracy of the 
indirect estimate, the implication is that infant deaths and births must 
be approximately equally registered. Further evidence supports that 
this may very well be true. The 1964 survey demonstrated that death 
registration for all ages combined was at  a higher level than birth 
registration (70 per cent to 60 per cent) and in the sample registration 
areas of the Philippines Sample Vital Registration Project in 1972-1973 
both births and infant deaths were equally well registered!' Apparent- 
ly, in the case of the Philippines, because of approximately equal 
registration of births and infant deaths, the registered infant mortality 
rates are close to the real values and hence acceptable estimates. 

Calculation of mortality rates 

For ages 1 and over, central death rates were calculated from 
three-year averages of the adjusted deaths in five-year age-sex groups 
(except for the four-year age-sex group 1-4) and the corresponding 
agesex count moved to mid period at  the preceding intercensal growth 
rate. Infant death rates were calculated from average infant deaths 
during the five-year period surrounding the census and births for the 
same period. 

Wnited Nations Economic and Social Commission for Asia and the 
Pacific, Po ulation of the Philippines. Country Monograph Series No. 
5 (~angkol1978) .  p. 109, table 84. 

'ID. M. Mortel. loc. cit. 
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REPUBLIC OF KOREA 

Sources of data 

Life tables for the Republic of Korea for the 1971-1975 period were 
constructed from two sources: (a)  five-year mortality rates (sq,) for 
ages 5 and over estimated by Coale, Cho and  oldm man^^ from 
registered deaths (adjusted for incompleteness) and the 1970 and 1975 
census age-sex counts; and (b) cross-tabulations of currently married 
women by duration of marriage, children ever born and children still 
living from the 1974 Korean National Fertility Survey (KNFS)?) 

Evaluation and adjustment of the data 

For ages 5 and over, incompleteness of registered death rates was 
estimated by Coale, Cho and Goldman from comparison of registered 
rates by age and sex during the 1970-1975 intercensal period with the 
census population age-sex counts. The authors found death registration 
(above age 5) to be approximately 79 per cent complete for males and 
69 per cent complete for females, without major differentials by age. 
Registered deaths above age 5 have been inflated by the reciprocal of 
these completeness estimates. 

For ages under 5, mortality rates were estimated in the United 
Nations Population Division from the 1974 Korean National Fertility 
Survey using tabulations of currently married women by duration of 
marriage, number of children ever born and still living and sex of child. 
For male and female children separately, proportions of children still 
alive by duration of mother's marriage were converted into life table 
probabilities of death by Trussell regression equations and West region 
model life tables. Levels and trends of infant mortality estimated by this 

82A. J. Coale, L. Cho and N. Goldman, Estimation of Recent Trends 
in Fertility and Mortality in the Republic of Korea. National Academy 
of Sciences (Washington, D.C., 1980), p. 27, table 8. 

8%iational Bureau of Statistics of the Economic Planning Board and 
Korean Institute for Familv Planning. The Korean Nationnl Fertilitv 
Survey (WFS), First country ~ e f i t  (Seoul, 1974), pp. T250 a& 
T296, tables 2.2.2B and 2.3.2B. 

technique were very close to those estimated from the pregnancy history 
of the KNFS. 

Independent estimates of the age pattern of mortality during the 
early ages were available from the October 1971 Korean Special 
Demographic Survey." This survey, which queried households about 
deaths in the previous nine months, appears to have obtained quite 
accurate estimates of early-age mortality. The results substantiated 
both the level of mortality indicated by the children ever born/children 
surviving tabulations from the KNFS and the extremely close similarity 
between the Korean pattern of early-age mortality and that of West 
region: 

Death rates based on: 

190 estimatedfrom children ever 
born/children surviving tabulation Reported deaths in the previous nine 
from 1974 KNFS and West region months from 1971 Special 

d e l  life tables Demographic Survey 

Agcgroup Males Females Males Females 

0-1 .............. 0.0561 1 0.04471 0.0527 0.0457 
1-4 .............. 0.00397 0.00367 0.0036 0.0032 
5-9 .............. 0.00133 0.001 11 0.0015 0.0014 

Rates based on ,go were used for this comparison as they referred to 
early 1971, the same period as the Special Demographic Survey. 
However, for the 1971-1975 life table, estimates based on ,go were used, 
these estimates referring to approximately the mid point of the 1971- 
1975 period. The infant and childhood mortality rates in the 1971-1975 
life table, therefore, are those of the Coale and Demeny West region 
with the same level of ,goas estimated from the KNFS. 

"United Nations Economic and Social Commission for Asia and the 
Pacific, Population of the Republic of Korea. Country Monograph 
Series No. 2 (Bangkok. 1975). p. 171, table 173. 
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SINGAPORE 

Life tables for Singapore were calculated for the 1969-1971 period from calculated proportion of children not surviving by age of mother." 
based on the population census count of 22 June 1970 and registered Comparison of these indirect estimates with mortality rates calculated 
vital events by age and sex for 1969, 1970 and 197 1. directly from the vital registration data showed death registration also 

to be complete for ages under 5 (see following table): 
Sources of data 

Probability of dying before 

Both census and vital registration data are from official Singapore age x as estimated from: 

publications.8' Age x Vital registration Brass technique 
2 ................................ 0.02268 0.02126 
................................ Evaluation of the data 5 0.02562 0.02396 

Population census data were assumed to be complete and were not A, a result, no adjustments were made to the census or vital 
adjusted. Application of the Preston method showed death registration, registration data. 
relative to the census, to be complete for ages 5 and over. Questions on 
children ever born and children surviving were asked in the 1970 census Calculation of mortality rates 
and tabulated by age of mothe? allowing application of the Brass 
technique to make indirect estimates of infant and childhood mortality For ages 1 and over, central death rates were calculated from 

three-year averages of registered deaths in five-year age-sex groups 

85population by age and sex are from Republic of Singapore, Report for the four-~ear age-scx group and the 
on the Census of Population 1970. Singapore, vol. 2 (Singapore, n.d.), age-Sex count from the census. Infant death rates were calculated from 

p. 6-9, table 6. Registered births and deaths are from Republic of t h r e - ~ e a r  averages of infant deaths and registered births. 
gingapore, Report on the Registration of Births and Deaths and 
Marriages 1969 (Singapore, 1970). 36 and 55, tab1es 8 and 35; e7~pplication of the Brass technique requires the data to be available 
Report on the Registration of Births and Deaths and Marriages 1970 in either five-year age-groups or In 10-year age-groups, 15-24, 25- 
(singapore, n.d.), pp. 50 and 70, tables 8 and 35; Report on Registra- 34,. However, data on children surviving for Singapore were . . .  
tion of ~ i r t h s  and ~ e a t h s  and Marriages 1971 (Singapore, n.d.), PP. 46 available only for 10-year age- rou 10-19.20-29,30-39, I n t e r p  .... 
and 66, tables 8 and 35. lation was therefore requiredB be r re  the Brass technique could be 

"Republic of Singapore, Report on the Census of Population, applied, to estimate proportions not surviving for the requisite 10-year 
1970, .... pp. 499 and 504, tables 234 and 239. age-groups. 
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SRI LANKA 

Life tables for Sri Lanka were calculated for the periods 1945-1947, age 5 for 1953 and 1967 can be calculated which are consistent with 
1952-1954, 1962-1964 and 1970-1972 based on population census both the all-age completeness estimates from the surveys on complete- 
counts of 19 March 1946, 20 March 1953, 8 July 1963 and 9 October ness of birth and death rates and the adult mortality completeness 
1971 and registered vital events by age and sex for the indicated estimates for the same years previously estimated by Preston's method. 
three-year periods. Registration data were adjusted for incompleteness. All these estimates of completeness are presented in the following 

table: 
Sources of data 

Age-group 0-1: 
Census and vital registration data are available from official Sri Period completeness Source 

Lanka publications as well as from various issues of the United Nations 1953 ................ 85437% ~~~~~~i~~ estimate for all ages (88.6%) 
Demographic ~earbook.8' from 1953 survev on completeness of 

Evaluation and adjustment of the data 

As completeness of death registration for ages 5 and above is 
estimated relative to completeness of the census counts, no adjustment 
was made to the censuses for these ages. Mortality rates under age 5 are 
based solely on registration data. 

Registered births are adjusted for underregistration according to the 
surveys on the completeness of birth and death registration conducted in 
1953 and 1968." The 1953 survey found birth registration to be 88.1 
percent complete, the 1968 survey 98.7 percent in 1967. Completeness 
of birth registration is assumed to improve from 85 percent in 1946 to 
88.1 percent in 1953 and then linearly to 98.7 percent in 1967 and 
thereafter. 

Registered deaths were adjusted separately for ages 5 and over and 
under 5. For ages over 5 completeness was estimated by the Preston 
method. Estimates of completeness from this method for both sexes 
combined-87.6 percent in 1946,90.5 percent in 1953, 94.7 percent in 
1963 and 98.0 percent in 1971-were both internally consistent and 
consistent with results from the 1953 and 1967 surveys on the complete- 
ness of birth and death registration. The surveys provided estimates of 
death registration completeness for all ages combined (including deaths 
of those under age 5) of 88.6 percent in 1953 and 92.3 percent in 1967. 
Preston's method gave no clear evidence of a sex differential in 
completeness, and registration was therefore assumed to be equally 
complete for males and females. 

For ages under 5, estimates of completeness of death registration can 
be derived from various sources. The 1967 survey on completeness of 
birth and death registration provided a separate estimate of complete- 
ness for infant deaths.90 Registered death rates under age 1 can also be 
compared with those recorded in the pregnancy history of the Sri Lanka 
World Fertility Survey (WFS)9' or with the indirect estimates obtained 
by application of Trussell regression equations to the tabulation of 
women by children ever born and children surviving (CEB/CS) and age 
of women (in the case of the 1971 census tabulation) or duration of 
marriage (as in the WFS)." In addition, levels of completeness under 

88Census populations by age and sex are available from United 
Nations Economic and Social Commission for Asia and the Pacific, 
Population ofSri Lanka. Country Monograph Series No. 4 (Bangkok, 
1976). pp. 396-97, annex 111, table 6. Deaths by age and sex are 
available from Demographic Yearbook 1951 (United Nat~ons publica- 
tion, Sales No. 52.XIII.9), pp 246-47, table 16; Demographic Yearbook 
1957 (United Nations publication, Sales No. 58.XIII.I), pp. 250-53, 
table 10; Sri Lanka Department of Census and Statistics, Life Tables 
1970-72. Sri Lanka (Colombo, 1978), pp. 4-5, table 3; and Statistical 
Office of the United Nations. Registered births by sex are given in 
United Nations Economic and Social Commission for Asia and the 
Pacific, Population of Sri Lanka. pp. 390-92, annex 111, table 1. 

@See Sri Lanka, Department of Census and Statistics, Post Enumer- 
ation Survey, 1953 (Colombo, 1953), p. 18, table 11; Life Tables, 
Ceylon 196267 (Colombo, 1970), p. 33; and A Study of the Extent of 
Underregistration of Births and Deaths in Ceylon (Colombo, 1970), p. 
17. 

5 r i  Lanka, Department of Census and Statistics, Life Tables. 
Ceylon 196267 (Colombo, 1970), p. 33. 

9'Sri Lanka, Department of Census and Statistics, World Fertility 
Survey, Sri Lanka 1975 (Colombo, 1978), p. 102, table 5.17. 

9?he 1971 census tabulations of children ever born and children 
surviving appear in Sri Lanka, Department of Census and Statistics, 
Census of Population 1971, Preliminary Report (Colom+, 1974), pp. 
96-99, tables 21 and 22. The WFS tabulations appear In Sri Lanka, 
Department of Census and Statistics, World Fertility Survey, Sri 
Lanka 1975, pp. 265 and 332, tables 2.2.2B and 2.3.2B. 

birth and deaih regis&ation and 
Preston estimate for ages 5+ 
(90.5%). 

1967 ................ 84.4% 1967 survey on completeness of birth 
and death registration. 

1966-1967 ....... 81 .O-90.0% Trussell regression estimates based on 
children ever born and children 
surviving data from 1971 census and 
WFS. 

1968 ................ 87.5% Trussell regression estimates based on 
CEB/CS data from 1971 census. 

1969-1970 ....... 81% WFS pregnancy history. 
1969-1970 ....... 96% Trussell regression estimates based on 

CEB/CS data from 1971 census. 
1971-1972 ....... 93% Trussell regression estimates based on 

CEB/CS data from WFS. 
1972-1973 ....... 89% WFS pregnancy history. 

Age-group 1-4: 
1953 ................ 88% Accepting estimate for all ages'from 

1953 survey on completeness of birth 
and death registration, Preston esti- 
mate for ages 5+ and assuming 
infant death registration is 85% 
complete. 

1967 ................ 84.4% Accepting estimate for all ages and for 
infant deaths from 1967 survey on 
completeness of birth and death reg- 
istration, and Preston estimate for 
ages 5+. 

1970-1972 ....... 70.4-75.6% Trussell regression estimates based on 
CEB/CS data from 197 1 census and 
WFS. 

For infant death registration, the estimates point to a completeness of 
about 85% until the mid to late 1960s with improved registration 
thereafter. We assumed that registration was 85% complete until 1967 
and then improved linearly to 93% in 197 1 - 1972 (the estimate based on 
CEB/CS data from the WFS). This trend followed well that delineated 
by the various estimates. For death registration in the 1-4 age-group, 
the 1953 and 1967 estimates showed levels of completeness similar to 
that for infants. The 1970-1972 estimates, however, gave completeness 
estimates less than those for both infants and adults, a surprising and 
very unlikely result. It was concluded on the basis of the 1953 and 1967 
results that registration for the 1-4 age-group was equally complete as 
that for infants. Comparison of the Trussell regression results from the 
WFS by sex showed slightly better completeness of infant death 
registration among males (92 per cent) than among females (89 
per cent) for the period around 1970. However, the differential was very 
small, and, as in the case of adult mortality, no differential was assumed 
for ages under 5. Therefore, registered death rates were adjusted for 
completeness by age as follows: 

Period o j  
life table 

Completeness of registrotion by age (pcrcentogeJ: 

0-5 5 ond over 



Calculation of mortality rates 

For ages 5 and over central death rates were calculated from 
three-year averages of the adjusted deaths in five-year age-sex groups 
and the corresponding census age-sex count moved to mid period at  the 
preceding intercensal growth rate. Infant death rates were calculated 
from average infant deaths during the three-year period and births for 
the same period. The death rate for age-group 1-4 was calculated from 
average deaths during the three-year period and a corresponding 1-4 
year population derived from registered births and deaths (adjusted for 
underregistration) during the preceding years. 

Further adjustments to the life table 

The life tables for 1952-1954, 1962-1964 and 1970-1972 exhibited 
relatively smooth progression of death rates from age to age and no 

further adjustments were necessary. However, since deaths for 1945- 
1947 were only available in 10-year age-groups for ages 15 and on, 
further adjustment was necessary for the 1945-1947 life tables. Sprague 
multipliers were used to estimate deaths in five-year age-groups prior to 
the computation of the five-year death rates. Because of this implicit 
smoothing of the deaths (the numerator of the death rate) without a 
corresponding adjustment of the population base (the denominator) the 
resultant five-year rates exhibited a saw-toothed pattern (on semi- 
logarithmic paper). From ages 15 on, therefore, the rates were 
smoothed by three-term moving averages through their logarithms. AS 
this did not always completely eliminate the saw-toothed pattern, the 
procedure was repeated a second time to estimate re-smoothed death 
rates for ages 20-75 for males and 25 to 45 for females. 
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THAILAND 

A life table for Thailand was calculated for the period 1969-1971 
based on the population census count of 1 April 1970, registered deaths 
by age and sex, and prospective data from the Thailand Surveys of 
Population Change (SPC). 

Sources of data 

Census and vital registration data are available from various issues of 
the United Nations Demographic   ear book.^' Survey data are avail- 
able from official Thai publications." 

Evaluation and adjustment of the data 

Population census data were not adjusted since completeness of death 
registration is estimated relative to the census count. 

Registered deaths were adjusted separately for ages 5 and over and 
under age 5. For ages 5 and over both the Preston and Brass techniques 
estimated death registration, relative to the census count, to be about 86 
per cent complete for males and 76 per cent complete for females. The 

United States Bureau of the Census estimated the 1970 census enumer- 
ation (for ages 10 and over) to be 90.4 per cent complete for males and 
95.2 per cent complete for females.9s Acceptance of these estimates 
would imply that death registration, independent of the census count, is 
77 per cent complete for males, 72 per cent complete for females, and 75 
per cent complete for both sexes combined. This is very close to the 
estimated completeness of death registration for ages 10 and over found 
from the 1964-1965 and 1974-1975 Surveys of Population Change (71 
per cent and 72 per cent, respectively, both sexes combined)." 

Mortality under age 5 for the 1969-1971 period was estimated by 
assuming a linear change in the central death rates for ages 0-1 and 1-5 
from the 1964-1965 and 1974-1975 Surveys of Population Change?' 
These estimated mortality values can be compared with indirect esti- 
mates of early-age mortality from tabulations of the female population 
by age-group (or marital duration), number of children ever born and 
number of children still living. Proportions of children still alive by age 
of mother or by duration of mother's marriage calculated from these 
tabulations can be converted into conventional life table probabilities of 
death by Trussell regression equations. The following table compares 
our estimated values with tho% from the indirect technique: 

Reference Reference 
date 140 date 

Reference 
dare ... 

Our estimates ( a )  ..................... 1969- 197 1 0.1039 1969- 1971 0.091 8-0.096 1 1969-1971 0.0832-0.0875 
1970 census (b) ........................ 1964.3 0.1223 1966.5 0.0967 1968.1 0.0753 
1974 SPC (b) ........................... 1969.2 0.1064 1970.2 0.0791 1971.7 0.0667 
1975 SPC ( b )  ........................... 1970.2 0.1043 1971.1 0.0769 1972.7 0.07 16 
1975 SOFT (age) (b) ............... 1969.6 0.1169 1971.4 0.0883 1973.1 0.0786 
1975 SOFT (dur) (c )  ............... 1969.5 0.0999 1972.0 0.0857 1974.1 0.0591 

Sources: (a)  Estimated values of ,q, ,go, and ,go were obtained as table 9. The 1970 census estimates are calculated from census tabula- 
follows: Central death rates, ,Mo and ,MI for the 1969-1971 period were tions of children ever born and children surviving by age of mother. The 
interpolated from the values for 1964-1965 and 1974-1975 found in 1974 and 1975 SPC estimates are calculated from similar tabulations 
Thailand, National Statistical Office, Report of the Survey of Popula- from rounds 1 and 5 of the 1974-1975 Survey of Population Change. 
rion Change 1974-75, pp. 29, table 11. From these values, ,go and ,go Lastly, the 1975 SOFT (age) estimates are calculated from similar 
were calculated by usual life table procedures. Values of and 2qo tabulations from the 1975 Survey of Fertility in Thailand (SOFT- 
were calculated from the complements of the ,go and ,go values (1, and WFS). 
1,) using the interpolation coefficients of Coale and Demeny, Regional 
Model Life Tables and Stable Population (Princeton, N.J., University (c)  Calculated at  the United Nations Population Division from 
of Princeton Press, 1966). Since Coale and Demeny present different tabulations of children ever born and children surviving by duration of 
interpolation coefficients for each of four "regions," a range of mother's marriage from the 1975 Survey of Fertility in Thailand. 
estimates is given. Institute of Po ulation Studies, Chulalongkorn University and Thai- 

(b) Estimates are presented in the United States National Academy land National itatistical Office. Survey of Fertility in Thailand Coun- 
of Sciences, Fertility and Mortality Changes in Thailand. 1950-75, try Report (Bangkok, 1977), pp. 77 and 126, tables 2.2.2B and 2.3.2B. 

Our estimate of ,go and our interpolated estimate of ,go are in line 
with the indirect estimates, although the SPC estimates of ,go appear to 
be somewhat low, not only in comparison with our estimate but also 
with the other indirect estimates. However, all the indirect estimates of 

appear to be too low. In some cases they are lower even than the 
direct estimates of the 1974-1975 SPC (the interpolated 2qo value from 
1974-1975 SPC is 0.0705). 

Calculation of mortality rates 
For ages 5 and over, central death rates were calculated from 

three-year averages of the adjusted deaths in five-year age-sex groups 
and the corresponding census age-sex count moved to mid period. The 
infant death rate and the death rate at  age-group 1-4 were interpolated 
by sex from the 1964-1965 and 1974-1975 Surveys of Population 
Change. 

9*opulation by age and sex, and registered deaths by age and sex can 
be found in Demopa hic Yearbook 1974 (United Nations publication, 
Sales No. ~ / ~ 7 5 . ~ 1 f i . l ) ,  pp. 176-177 and 580581, tables 7 and 25. 

"Results of the Surveys of Population Change are from Thailand, 
National Statistical Office, Report of the Survey of Population Change 
1964-67 (Bangkok, 1969, 1970) and Report of the Survey of Popula- 
tion Change 1974-75 (Bangkok, 1977). 

9sCalculated from data presented in United States Bureau of the 
Census, Country Demographic Profiles: Thailand (Washington, D.C., 
1978), pp. 5 and 25, tables 2 and A-1. 

96United States National Academy of Sciences, Fertility and Mortal- 
ity Changes in Thailand, 1950-75 (Washington, D.C., 1980). p. 16, 
table 7. - 

97~hailand, National Statistical Office, Report of the Survey of 
Population Change 1974-75 (Bangkok, 1977), p. 29, table 1 1. 
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TRINIDAD AND TOBAGO 

Life tables for Trinidad and Tobago were calculated for the 1920- 
1922,1945- 1947 and 1959- 1961 periods based on the population census 
counts of 24 April 1921,9 April 1946 and 7 April 1960 and registered 
vital events by age and sex for 1920-1922,1945-1947 and 1959-1961. 

Sources of data 

Probabilities of dying ("9,) values have been calculated by R ~ b e r t s . ~ ~  
For calculation of remaining life tables, census and vital registration 
data are available from official Trinidad and Tobago publications and 
various issues of United Nations Demographic yearbook.* 

Evaluation ofthe data 

Application of both the Brass and Preston methods shows complete- 
ness of death registration, relative to the census, to be around 100 per 
cent for ages 5 and over. For ages under 5, the only external information 
available for evaluating mortality was the questions on children ever 
born and children surviving asked in the 1946 censusIm allowing 
application of Trussell regression equations to make indirect estimates 
of infant and childhood mortality. By using another series of equations 
developed by Trussell, the approximate reference date to which these 
estimates refer can be calculated. These estimates refer to the 1938- 
1945 period. However, if we can show infant death registration to be 
already complete during this period, we can probably safely assume that 
it was complete before a n t  after the period. 

9dG. W. Roberts, "Life tables for Trinidad and Tobago 1900-1903 
and 1945-1947", Trinidad and Tobago Research Papers (Port of 
Spain, Central Statistical Office, 1968), pp. 52-64. 

populations by age and sex can be found in Demographic Year- 
book. 1960 (United Nations publication, Sales No. 61.XIII.I), pp. 
198-199, table 5, and Demographic Yearbook. 1970 (United Nations 
publication, Sales No. E/F.71.XIII.I), pp. 248-251, table 6. Registered 
births and deaths are from Demographic Yearbook, 1951 (United 
Nations publication, Sales No. 52.XIII.I), pp. 236-237, table 16; 
Demographic Yearbook, 1961 (United Nations publication, Sales No. 
62.XIII.1), pp. 3 10-31 1, table 15; Demographic Yearbook, 1966 
(United Nations publication, Sales No. 67.XIII.1), pp. 376-377, table 
18; and Republic of Trinidad and Tobago, Central Statistical Office, 
Population and Vital Statisrics, 1975, Report (Port of Spain, 1978), 
pp. 1-2, table 1. 

ImDemographic Yearbook, 1955 (United Nations publication, Sales 
No. 56.XIII.I), pp. 582-583 and 604-605, tables 17 and 18. 

The following table presents a comparison of the indirect estimates of 
infant mortality with rates calculated directly from the civil registration 
system: 

Infant mortality rates estimated from 
indirect techniaues and from civil reaistration 

Indirect technique Civil registration 

Reference date Infant mortality Infant mortality 
year centred on: rate Reference dare rate 

November 1944 ....... 0.093 
April 1943 ................ 0.100 1940- 1944 0.1004 
February 1941 ......... 0.097 
July 1938 .................. 0.098 1935-1939 0.1036 
Sources: Indirect estimates of infant mortality were calculated from 

the 1946 census tabulations of children ever born and children surviving 
by age of mother. Estimated rates of child mortality were matched to 
South region Coale-Demeny model life tables to provide infant mortal- 
ity estimates. The registered rates are presented in Demographic 
Yearbook 1966, pp. 286-287, table 14. 

The registered infant mortality rates are quite similar to those 
indirectly estimated. We will assume, therefore, that the registration 
system has not deteriorated and the data remain reliable for all years. 
As a result no adjustments for incompleteness need be made to the 
registered death rates. 

Calcularion of mortality rates 

For ages 1 and over, central death rates were calculated from 
three-year averages of registered deaths in five-year age-sex groups 
(except for the four-year age-sex group 1-4) and the corresponding 
age-sex count from the census. Infant death rates were calculated from 
three-year averages of infant deaths and registered births. 

Further adjustments to the life table 

Neither the female age-specific death rates for 1945-1947 nor the 
male rates for 1959-1961 progressed smoothly from age to age but 
instead showed irregularities due apparently to random variation or 
unbiased age mis-statement. For ages 20 on for the 1945-1947 female 
population and for ages 15 on for the 1959-1961 male population, 
therefore, the rates were smoothed by three-term moving averages 
through their logarithms. 
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TUNISIA 

-".bfe tables for Tunisia were constructed for the 1968-1969 period 
based on results of the Tunisian Enquete nationale dkmographique 
(END). Recorded death rates were adjusted for underenumeration of 
deaths. 

Source of data 

The Enquete nationale dkmographique was a multiround follow-up 
survey of a nationally representative sample of 115,000 persons."' 
Interviewers visited households four times at six-monthly intervals, 
beginning in January 1968. At each interview after the first, interview- 
ers determined if any births, deaths or moves occurred during the 
preceding six months. 

Evaluation and adjustment of the data 

The results from END were evaluated .by Vallin,"' who noted that 
the 1969-1970 Algerian survey, carried out with the same techniques 
and in a socio-cultural environment similar to that of Tunisia, missed 
about 8 per cent of all deaths. He expects a similar level of omission to 
be applicable to Tunisia. In fact, application of Preston's method to the 
survey data yields a similar omission rate of about 10 per cent. However 
application of Preston's method separately to the male and female 
distribution produces disparate estimates of zero omissions for males 

"'For a description of the survey and relevant data, see Tunisia, 
Institut national de la statistique, Enqubte nationale dimographique, 
1968-1969, synthl.se: mithode-r6sultats gintraux, fasicule 1 (Tunis, 
1974); and Enquare nationale d6mographique. 1968-1 969, mouvement 
de la population-naissances, dices, migration, fasicule 3 (Tunis, 
1974) 

and 20 per cent omissions for females, highly unlikely results. We chose 
to accept Vallin's analysis and adjusted survey deaths (males and 
females) for 8 per cent incompleteness. 

Vallin concluded that it was likely that infant deaths and births were 
equally well enumerated in the survey and that mortality rates calcu- 
lated from the recorded events were approximately correct. Comparison 
with infant mortality estimated from children ever bornlchildren 
surviving tabulations in the 1966 and 1975 censuses confirmed the 
approximate accuracy of the survey rate.Io3 Based on these tabulations, 
infant mortality rates of about 146 per thousand and about 118 per 
thousand for 1963-1964 and 1972, respectively, can be estimated. The 
recorded survey rate of 135 per thousand for 1968-1 969 is clearly in line 
with these figures. Therefore, no adjustment for incompleteness was 
made to the infant mortality rate. 

Calculation of the mortality rates 

For ages 1 and over, central death rates were calculated from the 
adjusted survey deaths and recorded average population by age and sex. 
The infant mortality rate was calculated from recorded infant deaths 
and births. 

Further adjustments to the life table 

The age-specific death rates from the survey did not progress 
smoothly from age to age but rather showed large fluctuations due 
probably to sampling error. Death rates calculated from the civil 
registration system, however, showed a quite similar pattern of mortal- 
ity and a rather smooth progression. The survey death rates were 
therefore smoothed using the registered rates as a standard. 

.,. 
'''See J. Vallin, "Mortalitt et fkconditt en Tunisie: Rtsultats '03For the tabulations, see C. Tarifa and R. Lapham, "Estimations de 

commentts de I'enqukte nationale dtmographique (END)", Population la mortalltk juvenile pour la Tunisie", Actes du 3e Colloque de 
(Paris, 1979, vol. 30, No. 6, pp. 1 160-1 165. Bmographie Maghrsbine, tome 1 (Tunis, 1978), p. 16, table 6. 



Tunisia Males 1968-1 969 

AGE Mo() Q(x) 

Tunisia Females 1968-1 969 

AGE M(X) Q()O I(x) 



HOW TO OBTAIN UNITED NATIONS PUBLICATIONS 

United Natioll. publicatiolu may be obtained from baolutorea and diatributon 
tbughout the world. Consult your boobtore or write to: United Natiom, Salem 
section, New York or Gelnova. 

COMMENT SE PBOCUBEII LE.4 PUBLICATIONS DES NATIONS UNIES 

Iso publications den Nations Unieo sont en vente dam lea libmirieu et  leu agencea 
&ponit&w du monde entier. Informez-vow sup* de votre libraire ou admwmz-vow 
A : Nations Unies, Section des venh,  New York ou M v e .  

Hsnanun Oprnu~saquu 06nenuueuxbrx Haqui  uoncxo x y n u n  a xu-bxx M a n -  
snasx a s n u l c r s a x  no acex pa0oxax uxpa. H ~ B O A ~ ~ T O  CIIP(LI)KH 06 maaaunx a 
nunem mrxmmou r a m n r f e  unx numare no wpecy: Oprsaa3squn 0 8 q ~ a e u a b 1 x  
HsquB. Cemun no nponme u ~ ~ a u u R .  Hbm-lnop~ unx XCeaena. 

COMO CONSEGUIB PUBLICACIONES DE U S  NACIONES UNIDAS 

t. publicnciorm de ha Nacionea Unidaa e a t h  en vimta en librerho y auma dimhi- 
buidorm en todu partea del mrmda. Comulte a nu librero o didjam a: Naciaea 
U- S w x h  do Ventae, N u e ~  York o Gmebm. 

02300 Printed in U.S.A. United Nations publication 

81-40741 -June 1982-5,875 Sales No. E.8 1 .XIII.7 
ST/ESA/SER.A/77 


