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INTRODUCTION
 

Analysis in most sample surveys follows the same statistical steps. First,
 
a population to be sampled is chosen and some numerical value to be estimated
 
for that population is identified. Second, a sampling design, which dictates
 
the manner in which a sample is to be selected from the population, is devel­
oped. Designs utilizing stratification and cluster sampling are common.
 
Third, a sample is selected and appropriate data are collected from members
 
of the survey population. Finally, analysis of data from the sample is per­
formed by producing a numerical estimate from a mathematical formula called
 
a survey estimator. Ideally, one hopes that the estimate will be close to
 
the numerical value being estimated.
 

In reality, estimates from sample surveys are subject to sampling error
 
which, for an estimate from a particular sample, is measured as the difference
 
between the estimate and the value being estimated. The amount of sampling
 
error varies among all possible samples that could be generated from the
 
sampling design since different samples yield different estimates. Measures
 
of sampling error, indicating the extent to which estimates might vary among
 
the possible samples, are produced as part of good survey practice.
 

Presented here are several well-known measures of sampling error for
 
estimates produced as part of three recent surveys in which the International
 
Program of Laboratories for Population Statistics (POPLAB) of the University
 
of North Carolina provided technical assistance: The 1980 Bolivia National
 
Demographic Survey; The 1980 Baseline Round of the East Java (Indonesia)
 
Population Survey; and The 1980 Somalia Fertility and Mortality Survey of
 
Banadir, Bay and Lower Shebelle. Due to the technical nature of this report,
 
some familiarity with the basic concepts of survey sampling is necessary. A
 
concise and informative review of these concepts can be found in Moser and
 
Kalton's Survey Methods in Social In'estigation (1972) or in the World Fertility 
Survey's Manual on Sanpting Design (1974). 

MEASURES OF SAMPLING ERROR
 

Three measures of sampling error examined here are: (1) the standard error,
 
(2) the square root of the design effect, and (3) the intraclass correlation
 
coefficient. The standard error of an estimator measures the amount by which
 
estimates of some population value vary among all possible samples. When the
 
amount of variation among sample estimates is small, the estimator is said to
 
be precise; conversely, when the amount of variation is larger, the estimator
 
is said to be less precise. The magnitude of the standard error depends on
 
the size of the sample, the sampling design, the nature of the estimator, and
 
the amount by which the measurements used to produce the estimate vary among
 
members of the population. A second measure of sampling error presented in
 
this report is the square root of the "design effect" (see Kish, 1965). This
 
measure, which we have denoted here by the symbol, Deft, is defined as the
 
standard error of an estimator for the sampling design divided by the standard
 
error of the same estimator as applied to a simple random sample of the same
 
size. Thus Deft is a measure of the effect on statistical precision of the
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type of sampling design actually used relative to the most basic type of
 
random sampling. The third measure of sampling error considered here is the
 
intraclass (or intracluster) correlation coefficient which, when cluster
 
sampling is used, measures the extent to which elementary units within indi­
vidual clusters tend to be more similar than elementary units in the popula­
tion as a whole. This measure is expressed more rigorously in Cochran
 
(1977, 9.4) as the pairwise correlation among elementary units of the same
 
cluster. The symbol used to denote the intracldss correlation coefficient
 
in this report is Roh, which is a pneumonic for rate of homogeneity since
 
intraclass correlation is also seen as a measure of tFe amount of homogeneity
 
among members of individual clusters. Roh will be close to zero when the
 
amount of within-cluster homogeneity is small and will be relatively large
 
(i.e., in the range of 0.20 to 0.30) when within-cluster homogeneity is great.
 

Computing these measures of sampling error serves several useful purposes.
 
First, the relative size of the standard error reveals the statistical
 
quality of a survey estimate. Small standard errors indicate that the esti­
mator used to produce this particular estimate generally produces precise
 
estimates while large standard errors indicate less precise estimates which,
 
therefore, should be used with caution. Second, standard errors may also
 
be needed for statistical hypothesis testing and confidence intervals. For
 
example, construction of a Student's t-statistic to test the hypothesis that
 

for an age group equals somo presumed value
the age-specific fertility rate 

requires an estimate of the standard error of the rate obtained from the
 
sample survey. Third, when both cluster sampling and stratification are
 
used in a sampling design, the scuare root of the design effect, Deft, is a
 
useful indicator of the joint impact of these two characteristics on the
 
precision of survey estimates. Cluster sampling causes Deft to increase
 

in the range
while stratification reduces the size of Deft. Values of De, 

1.00 to 1.40 are thought to be desirable since larger values indicate a
 
relatively severe effect of cluster sampling. Fourth, Deft and the intra­
class correlation coefficient, Roh, may also be useful to determine sample
 
sizes for future similar surveys. For example, in subsequent surveys
 
designed to estimate a measure such as the proportion (P) of persons with
 
their father currently alive, a suitable sample size (n) of persons can be
 
determined by noting that the square of the standard error desired for the
 

the variance of p) can be written approximately as
estimator (p) (i.e., 


SE 2(p) = (Deft)2 P(l-P)/n 

= [1 + Roh(5-l)]P(l-P)/n, (1) 

where ; is the average number of sample persons per selected clu3ter. Using
 
appropriate values of Deft and Roh as reported here, equalities in Equation
 
(1) can be solved for n to determine the appropriate sample size. Finally,
 
using Equation (1) once again, either Deft or Roh from the present report
 
can be used to compute expected standard errors or other related measures
 
of sampling error during the planning stages of future similar surveys. For
 
example, suppose we wish to determine for a planned survey, the expected
 
half-width of a 95 percent confidence interval for an estimate of the propor­
tion of persons with their father currently alive. If the proposed sampling
 
design in that survey called for a sample of n individuals with ; individuals
 
selected per sample cluster, and we anticipated that the value of the propor­
tion being estimated was about P, we would use the measure of Roh reported
 
here for the proportion of persons with their father currently alive to
 
determine SE(p) from the second equality in Equation (1). Then, we would
 
compute the expected half-width of a 95 percent confidence interval for
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P as 

d = 1. QF SE (p), (2) 

where we interpret the result of Equation (2) to mean that we are 95 percent

certain that the estimator (p)of the actual proportion (P) will produce

estimates in the proposed sample survey that are within d of P.
 

SAMPLING DESIGN
 

The following is an examination of sampling designs for three POPLAB demo­
graphic surveys for which measures of sampling error are presented later in
 
this report. In all three surveys a sample of households to be personally

interviewed was selected in multiple stages where sampling units in the first
 
stage, called PSUs (for primary sampling units), and occasionally in subse­
quent stages, were well-recognized administrative areas. Stratification was
 
also used for selecting PSUs in each survey. Finally interview questionnaires

and field protocols for obtaining the data used in this report are adequately

comparable. Some differences among surveys regarding question wording and
 
questionnaire format must be noted despite efforts to standardize these
 
measurements.
 

The 1980 Bolivia National Demographic Survey
 

The self-weighting sample of 10,573 households interviewed in The 1980
 
Bolivia National Demographic Survey covered all but eight remote provinces

comprising approximately 2 percent of the Bolivian population. Separate
 
two-stage household samples were chosen in the urban and rural areas. A
 
sample of 102 sectors, serving as PSUs in the urban areas, was chosen with
 
selection probabilities proportional to measures of the number of households
 
in each sector. One PSU was then independently chosen in each of 102 equal­
sized zones constructed from a list of sectors that had been ordered by each
 
of Bolivia's 98 urban population centers. A sample of 80 cantons, used as
 
PSUs in the rural areas, was selected from a list ordered by region, by
 
percent of population living in an urban population center, and by number of
 
rural holiseholds. As with the urban PSU sample, one PSU was independently

selected with a probability proportional to the number of households from
 
each of 80 equal-sized zones. The average number of households per PSU in
 
the entire sampling frame was ab'ut 250. Within selected PSUs, area segments

of approximately 32 households in urban areas and 75 households in rural
 
areas were constructed. One such segment was selected in each PSU with equal

probability. All households in selected segments were then approached to
 
participate in the survey. The final sample of 10,573 households contributing

data to this report contained 47,810 men and women of all ages and 11,292
 
women 15-49 years of age.
 

Since estimating standard errors requires two or more selected PSUs per
 
stratum, a series of psetido-strata, each containing two selected PSUs to
 
simplify computation of standard errors, was formed. This was done by com­
bining pairs of neighboring zones in the original ordered PSU frame.
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The 1980 East Java Population Survey
 

The nonself-weighting sample of 19,772 households interviewed in The 1980
 
Baseline Round of the East Java (Indonesia) Population Survey was selected
 
in three stages with desas (i.e. villages), census blocks, and households as
 
sampling units in the first, second, and third sampling stages, respectively.
 
Desas (administrative areas existing in both urban and rural areas and con­
taining an average of about 720 households) were stratified at two levels.
 
First, all urban desas were stratified by kodamadya (municipality) and all
 
rural desas were stratified by kabupaten (regency). Within each of these
 
strata, desas were ordered by population density in constructing approximately
 
equal-sized zones. In each of the resulting 1,038 rural zones, one desa was
 
selected using a form of systematic sampling with a probability roughly
 
proportional to the number of households (see Kish, 1965, Section 7.4c).
 
Using a similar form of systematic sampling, two desas were selected indepen­
dently in each of 100 urban zones. Thus the total number of selected PSUs
 
was 1,238. Each desa selected as a PSU was subdivided into census blocks
 
consisting of 60-75 households. One census block was then randomly selected
 
in each sample desa. Sampling units in the third stage of the design were
 
households. For purposes of sample selection, a list of households was
 
prepared for each selected census block. Households chosen for the survey
 
were selected from these lists by systematic sampling after a random start.
 
Variation in household selection probabilities (making the sample nonself­
weighting) was largely due to the use of different measures of size in the
 
first two sampling stages and to the rounding of systematic sampling intervals
 
to integral values in selecting the third-stage sample. The final sample of
 
19,772 households contributing data to this report contained 90,477 men and
 
women of all ages and 19,111 women 15-49 years of age.
 

To meet the requirement of two PSUs per stratum for computation of standard
 
errors, rural pseudo-strata were formed by combining neighboring pairs of
 
zones which followed the original ordering of the first-stage sampling frame.
 
Formation of pseudo-strata in urban zones was not required since two PSUs had
 
been selected per zone.
 

The 1980 Somalia Fertilityand Mortality Survey 

The approximately self-weighting sample of 7,094 households from The 1980
 
Somalia Fertility and Mortality Survey which provided data for this report
 
was selected in three stages. Various administrative areas served as sampling
 
units in the first stage. Specially constructed area chunks and segments
 
were used as sampling units in the second and third stages, respectively.
 
The target population in this survey covered three southern regions of Banadir,
 
Bay, and Lower Shebelle in Somalia. These three regions combined contain
 
about one-third of the country's population. The first-stage sample was
 
selected sep3rately in three parts: the Banadir region (consisting mainly of
 
the capital city of Mogadishu), urban areas in Bay and Lower Shebelle regions,
 
and rural areas in Bay and Lower Shebelle regions. PSUs in these three parts
 
of the sample were waaxda (local, well-defined administrative areas containing
 
approximately 600 households), laanta (similar administrative areas containing
 
an average of approximately 300 households), and groups of one or more small
 
neighboring rural vil]lages (with groups of villages generally containing
 
50-100 households), respectively. The average number of households per PSU
 
in the entire sampling frame was about 150. Stratification was applied
 
separately in each part of the prima:y sample by a certain ordering of PSUs.
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In Banadir the waaxda were ordered by geographic location and socioeconomic
 
status. In the urban areas of Bay and Lower Shebelle, the laanta were
 
alternatingly ordered in a serpentine manner from center to fringe area, and
 
vice 	versa, to serve as a crude ordering on geographic proximity and socio­
economic status. Finally, in the rural areas of Bay and Lower Shebelle
 
regions, neighboring village groups were ordered by geographic location with­
in the 11 districts in.o which these two regions are divided. Data for this
 
report were obtained from 184 PSUs which were selected, with probabilities

proportional to a measure of the number of households, using a form of
 
systematic sampling in which one PSU was selected from each of 184 equal­
sized zones.
 

Pseudo-strata were formed once again by combining pairs of consecutive
 
zones generally following the order of the primary frame. Two pseudo-strata
 
were formed by combining pairs of similar nonconsecutive zones since not all
 
selected PSUs provided data in the survey. The final sample of 7,094 house­
holds contributing data to this report contained 33,605 men and women of all
 
ages and 8,030 women 15-49 years of age.
 

METHODS AND PROCEDURES
 

Estimates and corresponding measures of sampling error are presented later

in this report for several measures commonly used or reported in the analysis

of demographic survey data. The measures are as follows:
 

1. 	Urban-rural distribution of all persons;
 

2. 	Age distribution of all persons;
 

3. 	Marital status distribution of persons 15-49 years of age (by age

and sex);
 

4. 	 Proportion of all persons with their father currently living 
(by age); 

5. 	 Proportion of all persons with their mother currently living 
(by age);
 

6. 	Proportion of persons 15-49 years of age with a first spouse
 
currently living (by age and sex);
 

7. 	Average total number of children ever born to women 15-49 years
 
of age (by age);
 

8. 	Average number of children living among those ever born to women
 
15-49 years of age (by age);
 

9. 	Average number of children deceased among those ever born to
 
women 15-49 years of age (by age);
 

10. 	 Age-specific fertility rates;
 

11. 	 Proportion of children deceased among those ever born to women
 
15-49 years of age (by age);
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12. Crude birth rate;
 

13. Age-specific death rates;
 

14. Crude death rate; and
 

15. Infant mortality rate.
 

Definitions of these measures and a description of their utility in demography
 
are presented in Appendix A.
 

One is that they
All measures listed above have two things in common. 

are all prepared for certain domains, which will be defined here as the part
 

A second charac­of the total population for which estimates are prepared. 

teristic of the above-listed measures is that they are all ratios and there­

fore can be expressed for a particular domain as,
 

H AhBha 

E E E AhasYha 
R-Y h a 8 (3)
fl" HAhBhu e s 

HBhAX 
rE 
 XhaBXhao
 

where the following definitions are noted:
 

H - Number of pseudo-strata applied to the PSU sample;
 

h - Index of a particular pseudo-stratum;
 

Total number of PSUs in the h-th pseudo-ptratum;
Ah = 

= Index of a particular PSU; 

Total number of elementary units (i.e., households, persons, orfemales 15-49 years of age, depending on the measure) in the
 

a-th PSU of the h-th pseudo-stratuff.
 

B = Index of a particular elementary unit; 

I if the B-th elementary unit of the a-th PSU in the h-th 

h pseudo-stratum is a member of the 
domain, 

0 if otherwise; 

y Numerator observation for the hoB-th elementary unit; and 

Xh.= Denominator observation for the haO-th elementary unit. 

The table presented in Appendix A indicates the relationship between the 

list of measures presented earlier and the formulation given above. By way 

of illustration, consider the matter of estimating the proportion of all 

persons 20-24 years of age with their fathers currently living. For this 

measure the elementary unit is the individual person; the domain is 
the group 

of all persons 20-24 years of age so that Ah. S 1 when the haf-th person in 
the population is 20-24 years of age and Ahaa 0 for all others; XhS 1 for 
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all persons in the population; YhaB 1 if the father of the hao-th person is 
currently living, and Yha = 0 if otherwise. 

In each sampling design described previously we have ah = 2 selected PSUs
 
in the h-th pseudo-stratum and bha elementary units in the a-th selected PSU
 
of the h-th pseudo-stratum. We also can determine for the hac-th elementary
 
unit in the sample, a sampling weight, Whoe, defined generally as the recipro­
cal of the selection probability for that particular elementary unit. From
 
the sample data we can estimate the ratio, R, as
 

H ah bha
 

E E £ Wha AhaYha
 

H ah bha
 
rE E Wh A aXhaO 
h a a8hBci 

Note that when R is a proportion to be reported as a percentage, .4 as given
 
in Equation (4) is simply multiplied by 100.
 

The first measure of sampling error presented in this report is an esti­
mate of the standard error of R, computed by means of the Taylor series
 
linearization method as
 

1/2 

s() 
seh 

H 

hI 

a2 ah 
abhe Zha -(E ,ka) 

a a 
ah I 

2 

(5) 

where
 

bha
 

Zha = Aha Zha (6)
 

and
 

Zhas' (Yhae-RXhaB)/X. (7)
 

Note that SE(R) is used to denote the actual standard error of R and that
 
se(h) has been used to denote the estimator of the actual standard error
 
of R.
 

Details of the Taylor series linearization method are .presented in Appen­
dix B. If the estimate of R is reported in percent, se(R) can be reported
 
in similar terms by multiplying Equation (5) by 100.
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The second measure of sampling error reported here is the square root of 
the design effect, Deft, which can be estimated by noting that the actual 
standard error of A can be expressed (approximately) as 

( 2 n] , (8SE(R)SIR'Z~Deft([S 2 / 1,/2 (8) 

where n is the sample size for the domain and S2 is the simple variance of
 

Qhas = (YhasRXha8 )/X (9) 

among elementary units in the domain. Using
 

H ah bho
 

E r E -)
(Zhas(Zha 


§ 2 h a B (10)
H ah bha
 
E E E Wh.B
 
ho 8
 

to estimate S where
 

H ah bha
 

E £E Wh.OZh.0
 
Hh b ' (11)
 

ha
H ahh bha
 

E E E WhAS
 
ha
 

we can estimate Deft as
 

deft - se(R) [n/S 2 1/2 (12) 

The final measure of sampling error considered is the intraclass correla­
tion coefficient, Roh. A synthetic estimate of Roh can be produced by noting
 
its approximate relationship to Deft as
 

1/2

Deft Z [1 + Roh(n/a-l)]I , (13) 

where the total number of sample PSUs iL tepresented by the symbol, a. Using
 
the estimate of Deft obtained from Equation (12), we have as our estimator
 
of Roh,
 

2 
- 1
roh - deft 


n~a--_-r-.(14)
 

1;ote that the symbols deft and roh have been used to represent sample estima­
tors of Deft and Roh, respectively.
 

Computation of the three measures of sampling error for the demographic
 
measures described earlier was completed in similar fashion for each of the
 
three surveys. As a preliminary step, cleaned raw data files for the survey
 
were prepared for those demographic analyses performed in producing an initial
 
report of the survey's results. No measures of sampling error were generated
 
in these early analyses. Next, specific survey questionnaire items required
 
to generate estimates of the demographic measures were identified. After
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identification of questionnaire items, three separate analysis workfiles were
 
created to contain observations on persons of either sex, households and
 
women 15-49 years of age. Required sampling measures, including the sampling

weight, pseudo-stratum number, and PSU number, were also attached to each
 
workfile. A computer program, named SESUDAAN, was used to complete the
 
production runs which generated the estimated measures of sampling error
 
presented below. This program was chosen because it uses the Taylor series
 
approach to variance jstimation and because it is particularly well-suited to
 
generating large numbers of descriptive analyses with corresponding sampling
 
error measures (see Appendix B for additional details on SESUDAAN). An esti­
mate of the standard error and of deff, the estimated design effect measuring
 
the ratio of the 	estimated variance to a comparable variance from a simple

random sample, were 	computed directly by SESUDAAN. Finally, values of deft
 
and roh were 	computed from SESUDAAN output by utilizing the relationship,
 
deft = (deff)1/2 	and Equation (14), respectively.
 

FINDINGS
 

Detailed findings of the comparison study of samplIn9 errors for the
 
POPLAB surveys in Bolivia, Indonesia, and Somalia are presented in Tables 1-14
 
which are located in the final section of this report. These detailed tables
 
contain estimates and associated measurements of sampling error for several
 
important demographic measures. To facilitatp comparisons among surveys, the
 
findings in each 	table are presented in three columns, one for each survey.

In general, each 	table contains results for one of the fifteen demographic
 
measures described 	in Appendix A. The only exceptions are the crude birth
 
rates, which are 	presented with the age-specific fertility rates in Table 12,

and the crude death 	rates and infant mortality rates, which are presented

with the age-specific death rates in Table 14. Estimates for the total popu­
lation and individual domains are presented in the rows of each table. In­
cluded in those tables containing domain estimates is an average value of deft
 
(referred to as DEFT in the tables) and roh (referred to as ROH in the tables)
 
among domains. For 	each demographic measure estimated in each survey, values
 
for the following items are given:
 

1. 	 ESTIMATE -- Value of the demographic measure as estimated from
 
the sample data;
 

2. 	 STD. ERROR -- Standard error or the estimate obtained from 
Equation (5); 

3. 	 SAMPLE SIZE -- Number of observational units in the sample that 
were used to produce the ESTIMATE and STD. ERROR; 

4. 	 DEFT -- Square root of the estimated design effect for the 
estimate; and 

5. 	 ROH -- Estimated intraclass correlation coefficient for the 
estimate. 

It is important for users of Tables 1-14 to be mindful of several things. 
First, a "-" appearing in place of a value of roh for a domain estimate 
indicates that the value of roh has been suppressed since the average sample
cluster size for the domain is thought to be too small (i.e., i ' 2) to 

9
 



produce statistically useful estimates. Second, entries consisting of all
 
zeros are not precisely zero but rather some value very nearly zero. For
 
example, an entry of "0.00" for an estimated standard error is actually some
 
value between zero and 0.005 which, when rounded to two decimals, is the
 
entry given. Third, all measures of sampling error found in these tables
 
are estimates from a sample and are thereby themselves subject to sampling
 
error. In particular, measures produced from relatively small samples are
 

Fourth,
subject to potentially large errors and should be used cautiously. 

deft and roh, respectively) are derived
estimates of Deft and Roh (i.e., 


from only approximate relationships. In particular, the relationship involv­
ing Deft in Equation (8) excludes the multiplic.ative factor, 1-f, called the
 
finite population correction, where f is the overall sampling rate. Because
 
f is often nearly zero, the finite population correction is approximately
 

therefore usually be ignored. More importantly, however,
equal to one and can 

a strict interpretation of Roh as a coefficient of intraclass correlation in
 

Equation (13) requires the assumption that sampling is done in two stages
 
from equal-sized clusters and that simpl random sampling with equal sampling
 
rates is used in each stage. Because sampling in surveys is seldom done in
 

this manner, estimates of Roh must be treated as somewhat artificial indica­

tors of homogeneity within PSUs rather than as strict measures of intraclass
 
correlation. Finally, when interpreting estimates of Roh, it is important
 
to note the unit of observation to which the reported value applies since
 
different units may lead to quite different values of Roh. An illustration
 
of this point is made later in connection with the estimates of Roh presented
 
for crude birth and death rates.
 

Judging from the size of the standard errors of estimates in Tables 1-14,
 

we conclude that the general quality of estimates from the three surveys is
 

quite good. Standard errors of most estimates are usually small, rarely
 

exceeding 10 percent of the value of the demographic measures being estimated.
 

Standard errors of estimated averages (e.g., total children ever born in
 

Table 9) are almost always less than 0.2, while standard errors of less than
 

2 percent for estimated percentages are the rule rather than the exception.
 

A comparison among surveys reveals that estimates from the Indonesia survey
 

generally have the smallest standard errors, followed next by Bolivia and
 

Somalia. The relative size of standard errors among surveys can be largely
 

explained by differences in sample size--the size of the standard error being
 

inversely related to the size of the sample. Household sample sizes in the
 

Indonesia, Bolivia, and Somalia surveys were 19,772, 10,573, and 7,094,
 
respectively.
 

The estimates of Deft reported in Tables 3-14 indicate that the loss in
 

precision due to cluster sampling in the three demographic surveys was mod­

erate and somewhat typical of estimates produced for the total population in
 

surveys of this type. Table A demonstrates that the average deft for all
 

estimates of the demographic measures in the total population varied from a
 
to a high of 1.59 in Bolivia, with an intermediate
low of 1.18 in Indonesia 


value of 1.27 in Somalia. The relative size of the average deft's is proba­

bly best explained by the average size of sample clusters (i.e., PSUs) in
 

the three surveys. The average sample cluster sizes of 16, 39, and 58 house­

holds in Indonesia, Somalia, and Bolivia, respectively, are directly related
 

to the average total population deft's. This result is reasonable when one
 

notes that cluster samples become more similar to simple random samples
 
average cluster sizes
(thus diminishing the loss due to cluster sampling) as 


The average deft's for total population estimates of
decrease toward unity. 

variuus demographic measures in the three POPLAB surveys were also found to
 

fall within the range of comparable average deft's reported elsewhere. For
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example, Kish et aZ. 
(1976) report average total population deft's between
1.47 and 2.35 for several recent demographic surveys done outside of the
United States while Verma et al. 
(1980) report average total population deft's
between 1.06 and 2.32 for 12 surveys of the World Fertility Survey.
 

Table A. Summary Measures for deft from the
 
Detailed Findings in Tables 3-14
 

Survey
 

Summary Measure 
 Bolivia Indonesia* Somalia
 

deft for Total Population Estimates
 

- Mean 
 1.59 1.18 1.27
 
- Standard Deviation 0.57 
 0.11 0.22
 
- Number of Estimates 20 
 16 20
 

deft for All Domain Estimates
 

- Mean 
 1.15 1.07 
 1.09
 

- Standard Deviation 0.25 0.06 
 0.13
 
- Number of Estimates 140 106 140
 

Average Number of Sample Households 58 
 16 39
 
Per PSU
 

Average Percent of Population in 11 
 10 11
 
Age Domains
 

* There are fewer total population and domain catimates in the Indonesian 
survey since certain measlres of household mortality were not included
 
in the survey questionnaire.
 

The average deft's of estimates for the age domains reported in Table A
 were 
found to be smaller than corresponding average total population deft's.
This difference in magnitude between average total population and domain

deft's in the three POPLAB surveys is largely due to the smaller average
cluster sizes of domains which, as 
shown in Table A, were subgroups repre­senting 10-11 percent of the total population, on average. Average sample
cluster sizes for domain estimates in the Indonesia, Somalia, and Bolivia
 surveys were in fact 1.6, 4.3, and 6.4, respectively. As was the case with
the total population estimates, the relative size of the average deft for
domain estimates in each of the three surveys was found to be directly re­lated to the average cluster size of domains in that survey.
 

The amount of variation among values of deft for both total population and
domain estimates in the detailed tables is also presented in Table A. 
Varia­
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tion, measured as the standard deviation among values of deft in Tables 3-14,
 

was found to be large relative to the average deft among estimates, especially
 

in Bolivia. The amount of variation among values of deft is due to three
 

factors: (1) the fact that deft is estimated from a sample and is thereby
 

subject to variation due to sampling error; (2) variation in the nature of
 

measurements made on observational units in producing different demographic
 
(3) variation in the types of people who constitute the age
measures; and 


groups for which different domain estimates are prepared.
 

Perhaps the mcst interesting findings of the present study deal with the
 
The need to
relationship between domain and total population values of roh. 


interpolate roh for domain estimates from values of roh as computed for tctal
 

population estimates has sparked recent interest in this relationship. In
 

one empirical study conducted for the World Fertility Survey (WFS), Kish et
 

al. (1976) computed a quantity, which we shall call the average domain ratio
 

(ADR), for several demographic measures in a number of fertility surveys.
 

The ADR for a specific survey estimate is defined as the average value of roh
 

for a group of related domain estimates divided by the average value of roh
 
Nearly all of the ADRs
for the corresponding total population estimate(s). 


3.0. A similar range
reported in this WFS study fell in the range of 1.0 to 


of ADR values can be inferred trom the results of another empirical study of
 

sampling errors in WFS surveys as )resented in Verma et al. (1980, Table 6).
 

Artificial values for ADR can be prepared for this second WFS study by divid­

ing by 0.3 (the average proportion of the population in various domains
 

considered) the ratio of the average of deft -1 for domain estimates and the
 

average of deft
2-1 for total population estimates. By contrast, the ADRs as
 

computed for the POPLAB surveys and presented in Table B are somewhat more
 

variable and tend to be larger than those reported by the WFS studies. In
 

Table B, one finds ADRs ranging from a low of -0.75 for one demographic meas­
for another demographic measure
 ure in the Bolivia survey to a high of 18.17 


One also finds in the Somalia and Indonesia surveys
in the Somalia survey. 

that a substantial number of ADRs exceed the largest values reported in 

the
 

ADRs in the Bolivia and WFS surveys are more similar.
WFS studies. 


Differences in the ADRs in the POPLAB and WFS studies of sampling error
 

may be best explained by four things. First, the demographic measures for
 
same in the POPLAB and WFS studies.
which the ADRs were computed are not the 


as would the
Thus, values of roh computed for domains are 1.kely to differ, 


resulting ADRs, since within-cluster homogeneity will vary depending on 
which
 

Second, the greater variation in the
demographic measure is beinq estimated. 

the number of domains
ADRs computed for the POPLAB surveys may also be due to 


over which the value of roh for domain estimates was averaged. Most ADRs
 
fewer age domains making them susceptible to
 are computed from seven or 


extreme values which contribute to variation. For example, in the Somalia
 

survey, the large ADR for the average number of children living among those
 

ever born to women aged 15-49 is partly due to the exceptionally large value
 
for che 45-49 year age group. The
of roh (i.e., 0.186) reported in Table 10 


con­small value of roh for the total population estimate (i.e., 0.003) also 

case. The ADRs reported in the first WFS
tributes to the large ADR in this 


study, on the other hand, were generally computed over a much larger 
number
 

of domains (e.g., 20-25) and were thereby l.ess affected by extreme values of
 
A third possible explanation for the
roh for individual domain estimates. 


a.sthat these studies used a mix­generally smaller ADRs in the WFS studies 

ture of different characteristics to define domains (e.g., level of literacy,
 

age, marriage duration, etc.), whereas the present POPLAB study used only age
 

Since age is often found to be one of the most important
to define domains. 

determinants in demographic analysis, it may be that clusters for domains
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Table B. Values of the Average Domain Ratio (ADR) from the Detailed
 
Findings for the Demographic Measures Presented in Tables 3-14
 

Bolivia Indonesia Somalia
 

Number Number Number
 
of Domain of Domain of Domain
 

Demographic Measure 	 Estimates* ADR Estimates* 
ADR Estimates* ADR
 

Male Marital Status: 	Single 7 0.86 6 3.25 7 0.60
 

Married 7 0.76 6 5.19 
 7 1.30
 
Divorced/Separated 7 1.34 6 4.28 7 
 3.14
 
Widowed 7 1.55 6 2.19 
 7 1.86
 

Female Marital Status: Single 7 2.00 6 2.36 7 1.54
 

Married 7 1.77 6 
 2.97 7 1.61
 
Divorced/Separated 7 0.34 
 6 5.96 7 7.90
 

Widowed 7 -0.57 6 6.03 
 7 8.47
 

% Persons with Father Living 15 0.98 
 - - 14 4.62
 

% Persons with Mother Living 
 15 1.48 13 5.49 14 10.75
 

% Males with First Spouse Living 6 3.53 - - 6 2.34 

% Females with First Spouse Living 6 -0.75 - - 7 7.44 

Average Total Children Ever Born 7 3.72 5 7.14 7 6.33
 

Average Living Children Ever Born 7 
 3.64 5 7.00 7 18.17
 

Average Deceased Children Ever Born 7 1.78 5 4.32 7 1.23
 

Fertility Rate 
 7 2.15 5 5.03 7 6.52
 

% Deceased Among Children Ever Born 7 1.51 5 3.86 7 1.65
 

Death Rate 
 4 0.42 - - 4 0.73 

Average
 
Among

Measures 
 - 1.47 - 4.65 - 4.79 

*This value is determined as the number of domain estimates in which A 
 2.
 



consisting of persons of similar ages are more homogeneous than clusters
 
consisting of persons who are similar with respect to some other, perhaps
 
less important, determinant (e.g., level of literacy). Thus, one would ex­
pect values of roh (and the resulting ADRs) to be greater for domains defined
 
by age than for domains defined by a mixture of different characteristics.
 

Finally, the somewhat larger ADRs reported for the POPLAB surveys in Indo­
nesia and Somalia may be also attributed to differences in the criteria used
 
to suppress values of roh for certain small domains. In the present POPLAB
 
study, only those roh where 9, the average sample cluster size for the domain,
 
was less than two, were suppressed and thereby not used to compute the ADR.
 
Conversely, in the WFS studies, the ADRs were produced by the computer algo­
rithm, CLUSTERS (see Verma and Pearce, 1978), which suppresses roh for domains
 
v:here 9 is less than six. This difference in suppression criteria may par­
cially explain the larger ADRs reported in the present POPLAB study since it
 
can be noted in Table C that the average values of roh for domains where
 
2 < ; < 6 are somewhat greater than the average values of roh when > 2.
 
Thus, the ADRs reported in the WFS studies would have excluded values of roh
 
for the smaller domains in which roh tends to be greater. Variation ;n sup­
pression criteria as a partial explanation for differences in the ADRs re­
ported in the POPLAB and WFS studies is given added credibility when recalling
 
that of the three POPLAB surveys, the ADRs reported for the Bolivia survey
 

are generally smaller and therefore more similar in size to the ADRs reported
 

in the WFS studies. This greater similarity is undoubtedly due to the fact
 
that the average sample cluster size in the Bolivia survey is largest among
 
the three POPLAB surveys (see Table A), and therefore the Bolivia survey also
 
has the smallest proportion of values of roh where 2 < < 6. The effect of
 
using different suppression criteria for roh was therefore the least important
 
in the Bolivia survey, thus leading to ADRs for that survey which are similar
 
to the ADRs reported in the WFS surveys.
 

We conclude our discussion of findings with two specific comments about
 
some of the measures of sampling error presented in the detailed tables. The
 
first comment deals with the fact that the values of deft and roh reported in
 
Tables 9 and 10 are relatively higher than those reported in other tables,
 
especially for the Bolivia survey. Estimates in these tables apply to the
 
total number of children ever born to women 15-49 years of age and to the num-


The literal
ber of cnildren living among those ever born to women aged 15-49. 

interpretation of the large values of roh is that differences in the cumula­
tive fertility experience for women of similar age can be substantially at­
tributed to differences among PSUs which, in these surveys, were villages or
 
local communities. The reason for the extraordinary values of roh and deft
 
in these tables is not completely clear. On the one hand, these findings may
 
indicate that age is a particularly important determinant of the cumulative
 
fertility experience of women in the three countries; however, on the other
 
hand, it may simply be an artifact of the data which is attributable to a
 
relatively high interviewer effect (see Zarkovich, 1966, Chapter 10) on these
 
two demographic measures since interviewing assignments in each PSU were often
 
given to individual interviewers, especially in Bolivia and Indonesia where
 
the largest values of roh were found. The latter explanation is not completely
 
satisfactory since one might reasonably expect any interviewer effect to have
 
increased values of roh for other demographic measures as well.
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Table C. Summary Measures for roh from
 
the Detailed Findings in Tables 3-14
 

Survey
 

Summary Measure Bolivia Indonesia Somalia
 

roh for Total Population Estimates
 

- Mean 0.016 0.021 0.015
 

- Standard Deviation 0.014 0.012 0.015
 
- Number of Estimates 20 16 20
 

roh for All Domain Estimates*
 

- Mean 0.046 0.94 0.039
 

- Standard Deviation 0.075 0.070 0.059
 

- Number of Estimates 138 85 137
 

roh for Small Domain Estimates**
 

- Mean 0.064 0.096 0.043
 

- Standard Deviation 0.124 0.072 0.071
 

- Number of Estimates 30 80 75
 

* Domains in this group are those in which > 2.> 


** Domains in this group are those in which 2 < ; < 6. 

The final comment about the reported measures of sampling error concerns
 
the values of roh for the crude birth rate (CBR) and crude death rate (CDR)
 
as reported in Tables 12 and 14, respectively. The values of roh reported

here are found to be small, but nonetheless somewhat larger than those pre­
sented by Marks et al. (1974), and Adlakha et al. (1977). A closer
 
examination reveals that the differences in these roh values is due to dif­
ferences in the unit of observation used in making the computations. We
 
discovered that estimates of roh from these prior studies used the individual
 
as the observational unit, while the estimates of roh presented here used the
 
household as the observational unit. The differences in roh can be largely

reconciled by recomputing the values of roh reported in this study using the
 
individual as the observational unit. The revise] values of roh presented

in column 3 of Table D were computed in this manner. Except for the CBR in
 
Indonesia, all of the revised values of roh fall in the range of roh computed
 
for individuals by Marks et al. (1974).
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Table D. Compa-ison of the Effect of the Observational
 
Unit on the Value of roh for Estimates of
 

the Crude Birth and Death Rates
 

Demographic Measure: Observational Unit 

Country Household* Individual 

() (2) (3) 

Crude Birth Rater
 

- Bolivia 0.0131 0.0015
 

- Indonesia 0.0188 -0.0050
 

- Somalia 0.0073 0.0003
 

Crude Death Rate:
 

-	Bolivia 0.0128 -0.0002
 

-	Indonesia - ­

-	Somalia 0.0051 0.0010
 

* 	This is the unit used to compute the values of roh in 
Tables 12 and 14. 

CONCLUDING SUMMARY
 

This paper has presented a brief descriptive profile of sampling errors
 
associated with three recent fertility surveys involving POPLAB. The profile
 
has included estimates of the standm£rd error, design factor, and within-PSU
 
homogeneity for several demographac measures in each survey. The standard
 
errors reported in Tables 1-14 are generally small relative to the size of
 
estimates, thereby indicating good statistical precision for the 3emographic
 
estimates produced in these surveys. The joint effect of clustL. sampling
 
and stratification on estimates, as measured by the design factor, deft, was
 
found to be typical for surveys of this type. The most interesting result of
 
the profile was the unusually large average domain ratios for roh, the mea­
sure of within-PSU homogeneity.
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APPENDIX A
 

Denographic Measures of Interest
 

The purpose of this appendix is to discuss in some detail the demographic
 
measures for which estimates of sampling error were produced in this report.

All of the measures, as will be seen, are direct measures of the population

in that only data obtained from survey questionnaires are used to estimate
 
these measures. Estimates utilizing auxiliary information from outside
 
sources to compensate for limitations in the existing data (e.g., via vari­
ous indirect methods due to Brass, 1975) are not considered.
 

All measures considered here are ratios for various domains (i.e., sub­
groups) which take the form,
 

Y Sum of Numerator Observation Over All Units in Domain 
x Sum of Denominator Observation Over All Units in Domain 

Associated with each ratio are four factors which uniquely identify it: the
 
domain, the numerator observation, the denominator observation, and the unit
 
in the domain on which observations are made. Table A.1 includes a descrip­
tion of these four factors for each measure as well as a brief description
 
of how the measure is used by demographers. Additional discussion on many
 
of these measures can be found in Shryock and Siegel (1973).
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Table A.l Description of Demographic
 

I 	 OBSERVATIONAL 
DOMAIN 	 UNITDEMOGRAPHIC MEASURES 

1. 	Urban-rural distribution (in percent) Entire population Person
 

Entire 	population Person
2. 	Age distribution (in percent) 


Sex by 5-year age groups Person
3. 	Marital status distribution (in percent) 


Person
4. 	Percentage of persons with their father 5-year age groups 

currently living
 

Person
 

currently living
 
5. 	Percentage of persons with their mother 5-year age groups 


Sex by 5-year age groups PerPofn 15-49 years of age
6. 	Percentage of persona 15-49 years of age 

with a first spouse who is currently 
 whi has had a first
 

spo~iso
living 


Woman 15-49 years of age
 

born to women 15-49 years of age
 
1. 	Average total number of children ever 5-year age groups 


Woman 15-49 years of age'
 

those ever born to women 15-49 years
 
of age
 

S. 	Average number of children living among S-year age groups 


5-year age groups Woman 15-49 years of age
 

those ever born to women 15-49 years
 
of age
 

9. 	Average number of children deceased among 


Woman 15-49 years of
10. Age-specific fertility rates 	 5-year age groups age
 

5-year age groups Woman 15-49 years of age
 

those ever born to women 15-49 years
 
11. Percentage of children deceased among 


of age
 

Entire population Household
12. Crude birth rate 


4 special age groups: Household
13. 	 Age-specific death rates 

0-14, 15-49, 50-54,
 
65+
 

Entire population Household
14. Crude death rate 


15. Infant mortality rate 	 Entire population Household
 

NOTES: 1. All demographic measures can be expressed as ratios for a domain, i.e.,
 

Sum of Numerator Observation Over All Units in Domain
 
Sum of Denominator Observation Over All Units in Domain
 

2. 	When the demographic measure is a proportion presented as a percentage, R must be
 
multiplied by 100.
 

3. 	Reference periods mentioned in the table were generally the twelve month period
 

just prior to the survey.
 

4. 	"Age" refers to age in years as of the last birthday.
 

5. 	In thu Indonesia survey, data from only ever-married women aged 15-49 years
 
were used to produce estimates for demographic measures (7)-(11). Data from
 
all women aged 15-49 years were used to produce these estimates in the Bolivia
 
and Somalia surveys.
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Measures Expressed as a Ratio for a Domain
 

NUMERATOR OBSERVATION 

FOR MEMBERS OF THE DOMAIN 


1. 	Equals 1 when person residba in urban 
(or rural) area; equals 0 otherwise 

2. 	Equals I when person falls in one of 

several 5-year age groups; equals
 
0 otherwir, 

3. 	Equals I when person falls in one of 

four marital status groups; equals
 
0 otherwise
 

4. 	Equals I when person's father is cur-

rently living; equals 0 otherwise 


S. 	Equals I when person's mother is cur-

rently living; equals 0 otherwise 


6. 	 Equals I when person's first spouse 

is currently living; equals 0 

otherwise
 

1. 	Total number of children ever born to 

the woman 


B. 	Total number of children lwng among 

those ever born to the woman 


9. 	 Number of children deceased among 

those ever born to the woman 


10. Equals I when a child was born to the 

woman during the reference period: 

equals 0 otherwise 


11. 	Number of children ever born to the 

woman, and currently deceased 


12. 	 Number of live births in the house-

hold during the reference period 


13. 	Number of household members in the 

age group who died during the 

reference period 


14. 	 Number of household members who died 

during the reference period 


15. 	 Number of children in the household 

who were born and died during the 

ruference period 


DENOMINATOR OBSERVATION 
FOR MEMBERS OF THE DOMAIN 

Equals 	1 for all persons 


Equals 	I for all persons 


Equals 1 for all persons 

Equals I for all persons 


Equals 	I for all persons 

Equals 	1 for all persons 

Equals 	I for all women 


Equals 	I for all women 


Equals 	1 for all women 


Equals 	1 for all women 


Total number of children 

ever born to the woman 


Number of current house-

hold members 


Numoer of current house-

hold members in the same 

age group as the numera-

tor observation 


Number of current house-

hold members 


Number of children born 

in the household during 

the reference period 


USE IN DEMOGRAPHY
 

Population profile measure
 

Population profile measure
 

Population profile measure
 

Measure required for indirect esti­
mates of male adult mortality
 

Measure required for indirect esti­
mates of female adult mortality
 

Measure required for indirect esti­
mates of adult mortality
 

Measure of cohort cumulative fer­
tility and also used in in­
direct methods to adjust current
 
fertility
 

Measure of net survivorship among
 
children ever born
 

Measure of child mortality used
 
with (7) to produce (11)
 

Basis for improved comparisons in
 
fertility among populations
 
since these rates are less af­
fected by difference in age
 
composition
 

Measure required for indirect esti­
mates of infant and child
 
mortality
 

Simple and commonly used measure
 
of natality
 

Basis for improved comparisons in
 
mortality among populations
 
since these rates are less
 
affected by difference in age
 
composition
 

Simple and commonly used measure
 
of mortality
 

Approximate measure of the prob­
ability of dying during the
 
first year of life
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APPENDIX B
 

Computation of Sampling Error Measures from SESUDARN 

Obtaining standard errors of survey estimates is often made difficult by
the nature of the estimator and the nature of the sampling design. On the 
one hand, the estimator may be complex in that it is expressed as a nonlinear 
function of several random variables. The combined ratio-type estimator, 
R = /X, considered in this report is a common example. A complex sampling
design may also contribute to some difficulty in obtaining estimates of 
standard errors. Designs using stratification and multiple sampling stages
yield complex expressions for the standard errors of even the simplest survey
estimators. The problem then is to find an operationally efficient estimator 
of the standard error which handles these problems. The computer program, 
SESUDAAN (short for Standard Errors for Survey Data Analysis), that was used 
to prepare this repoit accomplishes this by utilizing-the so-called Taylor
series linearization (TSL) approach to estimating standard errors. The TSL 
approach is now briefly reviewed. 

Following the procedure discussed in Chiang (1968) and as adopted for use
 
in sample surveys by Tepping (1968) and Woodruff (1971), the first step in
 
the TSL approach is to reduce the complex estimator to a simpler form. Sup­
pose that the measure to be estimated can be expressed as
 

0 o(Q), (B.l) 

where Q = (Ul, U2, ... , U) is a t-dimensional vector of totals and €(L) is 
some nonlinear function ot U. We might estimate e as 

& = 0(), (B.2) 

where J (& 1 , U2 , ..., Ut) is the corresponding vector of estimated totals, 
and 

Hah bha 
U. - E 

t h 
E 
a8 

Who U 
a ha 

, i = 1,2, ..., t. (B.3) 

Wh ao is the known sampling weight for the B-th elementary unit (among bha 
that were selected) in the a-th PSU (among ah that were selected) in the 
h-th primary stratum, and UihB is the survey observation used to estimate
 
the i-th total (Ui) from the haB-th selected elementary unit. Note that 
R = y/X and R = i/X would be one simple example of a and 6, respectively,
where U1 = X, U2 = Y, U = X, and U2 = P. Using the first-order (i.e., linear) 
terms of a Taylor series expansion of 4(f), we have 

t 
4(k) r 0(y) + Eo' (g)(U- U, (B.4) 

where 0(l)(1) is the first partial derivative of *(Q) with respect to Ui.
 
Thus, the mean square error of *(Q) can be approximated from Equation (B.4) as
 

(E[)]~~ [( 0 (,/)12 

t M2 

2 (Y (Li-U)2
i
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t 
- Var[E. 

l )(Q)Ui] 
Vj ah bhi i I) 

H ah bha
 

- Var[E E Wh.OChas , (B.5) 
h a , 

where
 

Q - EO (')(U)U.OhaS i i UhaS (B.6) 

is called the Taylor series linearization measure for the ha-th member of
 
the sample.
 

Having reduced the problem to one of estimating the variance of the simple

linear statistic given by the final equality of Equation (B.5), the second
 
step in the TSL approach is to obtain an estimate of the variance of this
 
linear statistic following the approach suggested by Hansen, Hurwitz, and
 
Madow (1953; Vol. II, 9.4). By so doing we have as our estimator,
 

a (E Zha) 2uh E zha-
varts(Q)J E a , (B.7)

h I

[ 

ah 
] 

where
 

Zha E WhaZha( B.8) 

and
 
Z (B.9)


)hasUh . (5.9) 

Zha is the linearization corresponding to Q of the Equation (B.6) using the
 

vecor of estimated totals (Q)rather that theovector of actual totals (J})o

The estimated standard error of 0'() is computed finally as
 

1sel,(JL)] - I(Q)]} (B.10) Ivar 2 

Considering the present problem 7f obtaining the standard error of - we 
note that ,i(I ) (R) -Y/X 2 and 02'

1) (R) - I/X so that the linearization used 
to produce var() from Equation (B.7) is 

1ha8 (Yha- fixhas)/X. (B.11)
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Two further ponts about the TSL approach are noteworthy. The first point 
relates to the rather loose use of terminology surrounding the problem of 
estimating measures of sampling error fcr survey estimates. Specifically, 
thq result of Equation (B.7) is commonly called a "variance" estimator of 
*(Q) when, in fact, we see from the first line of Equation (B.5) that the TSL 
approach yields an approximation to the "mean square error" of (QL). This 
point may be made clear by recalling that the mean square error of O(Q) is 
defined as 

MSE[0(b)) = E[f(Q) - Owl2 	 (B.12) 

whereas the variance of O(Q) is defined as
 
2 

Var[O(L)] = E[O() - E(W')C}1 (B.13) 

The second point deals with the adaptability of the result of Equation (B.10)
 
to the case where we are producing the standard error of an estimate obtained
 
for a domain (i.e., subgroup) of the population. This point is needed since
 
the results previously stated in this appendix apply only to estimates for
 
the entire population. Adopting the above results to the problem of obtaining
 
standard errors for domain estimates is easily done by multiplying the indica­
tor variable,
 

1 	 if the haO-th elementary unit in the 
sample is a member of the domain 

haa 	= 0 if otherwise,
 

times UihaB whenever it appears.
 

SESUDAAN, a Statistical Analysis System (SAS) program developed by Shah
 
(1981), is easily used by supplying the following variables as input from the
 
data file:
 

1. 	 A variable used to define the domain from which AhaB (when needed)
 
is created;
 

2. 	 A variable corresponding to the measures, Yha and XhaB;
 

3. 	 A variable corresponding to the sampling weight, Wha 8 ;
 

4. 	 A variable indicating the primary stratum (h) from which the 
data record was selected; and 

5. 	 A variable indicating the PSU (a) within primary stratum to which
 
the data record belongs.
 

This 	program was found to have several useful features in npplying the TSL
 
approach. First, large numbers of ratio estimates, with accompanying stan­
dard 	errors, could be produced with relatively simple user input commands.
 
Second, computations were relatively inexpensive since multiple tables could
 
be generated from single passes of the data file. Third, the user's option
 
to output the results to a SAS data file for subsequent table formation was
 
found to be particularly useful.
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------------- --------------------------------------------

TABLE 1. MEASURES OF SAMPLING ERROR FOR THE PERCENT 

URBAN-RURAL DISTRIBUTION OF ALL PERSONS
 

AREA OF
 

RESIDENCE MEASURE 
 BOLIVIA INDONESIA SOMALIA
 

----­ 7-------- --------------------------------------------

URBAN ESTIMATE 48.4 20.0 73.1 
STD. ERROR 1.68 0.72 1.68 

SAMPLE SIZE 47810 90477 33605 

DEFT 
ROH 

7.35 
C,. 203 

5.39 
0.389 

6.95 
0.26U 

RURAL ESTIMATE 51.6 80.0 26.9 

STD. ERROR l.b8 0.72 1.66 

SAMPLE SIZE 47810 98477 33605 

DEFT 7.35 5.39 6.95 
ROl 0.23 0.389 0. 261 



--------------------------------------------------------------------------- -----------------------------------------------------------------

TABLE 2. MEASURES OF SAMPLING ERRCR FOI THE PERCENT 
AGE DISTRIBUTIOI OF ALL PERSONS 

AGE 
 AGE
 
GROUP 	 MEASURE BOLIVIA INDONESIA SOMALIA GROUP MEASURE BOLIVIA INDONESIA SOMALIA 

0-4 	 ESTIMATE 16.3 11.4 17.0 
 40-44 ESTIMATE 4.4 5.9 4.9 
STD. ERROR 0.27 U.11 6.21 STD. ERROR C.10 0.C ..13 
SAMPLE SIZE 47blC 90458 33605 SAMPLE SIZE 47810 9045C 336(;5
DEFT 1.63 1. f,9 1. L.4 DEFT I.Li 0.98 1.12 
ROH b.1006 U.0J63 0. Luu ROH 0.LOL -0. 0 0.0C1 

5-9 	 ESTIMATE 13.4 13.3 14.1 45-49 ESTIMATE 4.6 5.3 2.3
 
STD. ERROR C.21 0.12 u.23 STD. ERROR C.11 0.C7 
 0.k9 
SAMPLE SIZE 4761C 9U458 33605 SAMPLE SIZE 4710' 90458 336E15 
DEFT 1.Z7 1.L4 1.21 DEFT 1.26 0.97 1.L5 
ROla u.OC3 0.L [0..L'3 RC C.L02 -0.001 0.kl, 

10-14 	 ESTIFIATE 11.9 11i9 13.1" 501-54 ESTIMATE 3.5 4.3 3.5
 
STD. ERROR 0.20 
 0.11 .21 STD. ERROR 0.11 U. 07 L.11 
SAMPLE SIZE 47810 90454 33605 SAMIPLE SIZE 47010 90450 336C.5 
DEFT 1.37 1-,9 1.14 DEFT I.30 1.L7 1.,
ROH C. C13 -0.00 D.0C02 ROE .003 O.002 0.I10l 

15-19 	 ESTIMATE 10. 4 1C.3 12.L 
 55-59 ESTIMATE 2.5 2.9 1.2 
STE. ERROR 0.22 01; STD. ERROR . I0 U. 0b0. G.24 	 L.07 

Ch 	 SAMPLE SIZE 4781O 90458 3360L5 SAMPLE SIZE 47610 9U456 33605 
DEFT 1.57 1.013 1.34 DEFT 1.45 1.6f7 1.10 
ROH 0.006 0. 0lo 0.0L04 	 ROll 0.C04 W.1102 .L02 

20-24 	 ESTIMATE 8.7 8.3 9.0 60-64 ESTIMATE 2.1 2.5 2.5 
STD. ERROR L.17 0.10 0.20 STD. ERROR 0.11 0.06 0.L9 
SAMPLE SIZE 47610 96458 33605 SAMPLE SIZE 47810 90458 336C5 
DEFT 1.33 1.11 1.27 DEFT 1.61 1.11 1. II 
RO 0.003 0. 3 W.0u3 RO 1.06 0.0 3 0. 6I 

25-29 	 ESTIMATE 7.3 7.8 6.7 65-69 ESTIMATE 1.4 1.4 0.6
 
STD. ERROR 0.14 0.09 0.16 STD. ERROR 0.L6 0. L4 0.06
 
SAMPLE SIZE 47610 96450 33b5 SAMPLE SIZE 47810 90458 336-5 
DEFT 1.15 1.99 1.16 DEFT 1.12 1.04 1.37 
ROH f.Fl11 -0. Ouc u.u2 RO 0.001 0.001 0.L5
 

30-34 	 ESTIMATE 6.2 5.9 6.2 70+ ESTIMATE 2.6 2.3 2.E 
STD. ERROR 0.15 U.07 U.12 STP. ERROR 0.14 0.06 C.12
 
SAMPLE SIZE 47810 90458 33605 SAMPLE SIZE 47811 90458 336b5 
DEFT 1.32 6l.91 u.95 DEFT 1.E4 1.15 1.2L 
ROb i:. -0.002 -0. LL, ROIl .09 0. 00503 0.L04 

35-39 	 ES7IMATE 5.2 6.5 4.2
 
STD. ERROR 0.11 V.08 U.11
 
SAMPLE SIZE 47810 90458 33605
 
DEFT 1.C9 1.V3 0.97
 
ROl r.L41 01.601 -U. WOO
 



TABLE 3. MEASURES OF SAMPLING ERROR BY AGE GROUP FCR THE PERCENT 
MARITAL STATUS DISTRIBUTION OF MALES 15-49 YEARS OF AGE 

MARITAL MARITAL 
STATUS MEASURE BOLIVIA INDONESIA SOMALIA STATUS MEASURE BOLIVIA INDONESIA SOMALIA 

15-19 

SINGLE ESTIMATE 97.1 96.9 97.7 SINGLE ESTIMATE 6.1 2.0 6.5 
STD. ERROR '.3( U.29 0.34 STE. ERROR E.01I k).27 0.90 
SAMPLE SIZE 2495 4662 1879 SAMPLE SIZE 1203 2617 615 
DEFT 6.91 1.13 b.99 DEFT 1. C3 1.L3 1 .I; 
RON -6.014 0.097 -0.Lu3 RU0 0.611 .041 0. L: 

MARRIED ESTIMATE 2.7 2.7 2.L MARRIED ESTIMATE 87.4 95.3 68.5 
STD. ERROR F.26 0.27 f.32 STD. ERROR 01.98 0.42 1.42 
S.M1PLE SIZE 2495 4662 1679 SAMPLE SIZE 12.13 7 665 
DEFT 0.65 1.11 8.96 DEFT 1.L2 1. .6 1.15 
RO: -0.022 0.687 -Q.1L5 RUH .6b6. k96 0.121 

DIVORCED/ ESTIMATE b.2 0.3 0.2 DIVORCED/ ESTIMATE 2.2 1 . 4.2 
SEPARATED STD. ERROR 0.L6 0.e8 V. L9 SEPARATED STD. ERROR L. 40 V.27 L.78 

SAMPLE SIZE 2495 4662 1879 SAMPLE SIZE 1203 2617 665 
DEFT 1.05 1. CQ 1.01 DEFT b.94 1.07 I.cl 
RUll. C9 0.E612 0.LcL RON -o. C19 0.114 U.005 

IWIDOCMED ESTIMATE f. 0 U.1 6.1 WIDOaJED ESTIMATE 2.3 0.9 0.7 
STD. ERROR 0.Li L.C4 u.(5 STO. ERROR U.52 0.16 fi.39 
SAMPLE SIZE 2495 4662 1679 SAMPLE SIZE 1203 2817 665 
DEFT 1.00 1.V1'L 1.• DEFT 1.19 1.05 1.18 
ROll 0.Luo b. 05 -0. LE:l ROh L.076 i.C76 0.152 

20-24 40-44 

SINGLE ESTIMATE 63.3 63.7 71.3 SINGLE ESTIMATE 3.7 1.1 4.7 
STD. ERROR 1.31- 0.93 1.56 STD. ERROR 0.61 0.21 0.62 
SAMPLE SIZE 1978 3390 1365 SAMPLE SIZE 1014 2526 840 
DEFT 1.20 1.13 1.29 DEFT 1. 3 1.05 1.12 
ROl C.L44 b.159 U.IU4 Roll U.013 -0.068 u.L73 

MARRIED ESTIMATE 35.9 34.1 25.5 MARRIED ESTIMATE 92.3 95.7 vi.L 
STh. ERROR 
SAMPLE SIZE 

1.23 
197a 

0.91 
3398 

1.49 
1365 

STD. ERROR 
SAMPLE SIZE 

(;.1 
1614 

0V.42 
2526 

6.91 
64a 

DEFT 1.19 1.11 1.26 DEFT C. 97 1. i'5 0.92 
ROH 0.C41 f.132 U..93 ROll -L. 014 0.(90 -0.644 

DIVORCED/ ESTIMATE v. 5 1.7 2.9 DIVORCED/ ESTIMATE 1.1 1.5 4.5 
SEPARATED STD. ERROR 6.15 0.22 0.57 SEPARATED STE. ERROR 0.$4 8.25 :. 64 

SAMPLE SIZE 197b 3398 1365 SAMPLE SIZE 1614 2526 646 
DEFT 0.91 1.98 1.25 DEFT 1.64 I.C4 0.96 
RON -0. U17 -0.022 0.069 ROIl u.,17 0.073 -0.V24 

WIDOWED ESTIMATE 0. 3 0.5 U.3 WIDOWED ESTIMATE 2.9 1.7 0. f, 
STD. ERROR 0.11 0.13 0.15 STD. ERROR 0.5a, 0.26 0.32 
SAMPLE SIZE 1970 3396 1365 SAMPLE SIZE 10lZ4 2526 840 
DEF. 
Roll 

1.tU 
-0. (*uk, 

'.16 
u.i.73 

I.01 
U.LL3 

DEFT 
ROll 

t.9t 
-1.015 

1.1,4 
o.,7U 

1.01 
O.04 



25-29 45-49 

SINGLE ESTIMATE 27.2 20.4 39.4 SINGLE ESTIfMATE 2.9 0.6 2.4 
STD. ERROR 1.55 f;.76 1.(G STD. ERROR C.51 V. 16 0.7b 
SAMPLE SIZE 1674 3435 1G4G SAMPLE SIZL 924 2316 3E8 
DEFT 1.42 1.11 1.It DEFT C.93 ;.99 0.99 
ROH 6. 125 G. 132 k0.044 ROll -b.35 - -0.C.21 

MARRIED ESTIMATE 7U.5 76.2 54.4 MARRIED ESTIMATE 9b.6 96.2 93.v 
STD. ERROR 1.52 0.79 1.7b STD. ERROR U.94 ,.41 1.34 
SAMPLE SIZE 1674 3435 1U40 SAMPLE SIZE 924 231b 30b 
DEFT 1.36 1.V9 1.15 DEFT 0.96 1. (;3 1. L 
ROM 6.104 1. 167 U. L70 ROll -6.|11 - U.Lbl 

DIVORCED/ 
SEPARAIED 

ESTIMATE 
STD. ERROR 

1.9 
C.31 

2.9 
0.29 

5.5 
0. 59 

DIVORCEDi 
SEPARATED 

ESTIMATE 
sTD. FRRCR 

2.1 
u.49 

1.L 
L. 21 

2.9 
U. s. 

SAMPLE SIZE 1b74 3435 Iu4." SAMPLE SIZE 924 2316 3e8 
DEFT C.91 1.6 1 1. 64 DEFT 1.04 1.L2 1.1:6 
ROll -L.,2u . I5 -U...64 Roil L;.L21 - 0.112 

WIDOWED ESTIMATE t.4 0.5 u. -I WIDD(JL ESTIMATE 4.4 2.2 1.E 
STE. ERROR :.17 0.12 0.25 STD. ERROR U.69 E.3L h.,67 
SAMPLE SIZE 1674 3435 1040 SAMPLE SIZE 924 2316 3E6 
DEFT 1.17 0.95 U. 96 DEFT 1.0 i 0.97 I.E..u 
ROl 0.b4 -0.054 -0. 1;15 ROll U. 07 - -0. 1,;2 

30-34 ALL AGE.' 

SINGLE ESTIMATE 11.2 6-v 15.4 SINGLE ESTIMATE 41.4 35.C 4b.2 
STD. ERROR 0.64 0.49 0.9b STE. ERROR C.75 8.39 6l.67 
SAMPLE SIZE 1472 2568 982 SAMPLE SIZE 10760 21722 7159 
DEFT 1.03 1.L4 6. E;3 DEFT 1.57 1.19 1.47 
ROM f.S08 0.9:79 -0. L,71 ROH 0.L25 O.026 0. L3L 

MARRIED ESTIMATE 85.7 91.1 78.L MARRIED ESTIMATE 56.2 62.6 46.1 
ST. ERROR 0. e9 0.62 1.21 STD. ERROR 6.69 0.38 0.n5 
SAMPLE SIZE 1472 2568 982 SAMPLE SIZE 10768 21722 7159 
DEFT 8.98 1.10 0.92 DEFT 1.45 1.17 1.44 
ROil -0.006 0.186 -D.036 ROll O.C19 0.1122 U. 026 

DIVORCED/ ESTIMATE 2.6 2.C 6.0 DIVORCED/ ESTIMATE 1.2 1.5 3.2 
SEPARATED STD. ERROR 0.35 0.30 U.k2 SEPARATED STD. ERROR L0.1i 0.69 0.23 

SAMPLE SIZE 1472 256k 962 SAMPLE SIZE 10761 21722 7159 
DEFT f. 96 1.019 1.09 DEFT U.93 1.11 1.13 
ROM -0.b12 0.185 u.042 Roll -6.0U2 0.C14 6. L.7 

WIDOWED ESTIMATE 1.2 0.9 0.6 WIOWiED ESTIMATE 1.2 U. b U. 5 

STD. ERROR 0.36 0.19 U.l2 ST. ERROR 0.14 U.V7 i,.IL 
SAMPLE SIZE 1472 2568 982 SAMPLE SIZE 10761 21722 7159 
DEFT I.e7 1.01 1.L2 DEFT 1.31 1.11 1.2u 
ROM f.620 0.015 U.016 ROH 0,.012 o.V14 ".L12 

ALL DOMAINS 

SINGLE AVERAGE DEFT 1.08 1.66 1.L5 
AVERAGE RC 0.622 0.683 0.01I 

MARRIED AVERAGE DEFT 1.05 I.08 1.06 
AVERAGE ROM C.014 0.115 8.L37 

DIV./SEP. AVERAGE DEFT C.98 1.03 1.1;3 
AVERAGE ROH -0.03 0.061 6.L23 

WIDOWED AVERAGE DEFT I.06 1.01 I.03 
AVERAGE ROIl U.LI9 0. 631 0.022 



Best Available Document
 
TABLE 4. MEASURES 

MARITAL STATUS 
OF SAMPLING ERROR BY AGE GROUP FOR THE 
DISTRIBUTION OF FEDALES 15-49 YEARS OF 

PERCENT 
AGE 

MARiTAL 
STATUS MEASURE BOLIVIA INDONESIA SOMALIA 

MARITAL 
STATUS MEASURE BOLIVIA INDONESIA SOMALIA 

15-19 35-39 

SINGLE ESTIMATE 
STD. ERROR 
SAMPLE SIZE 
DEFT 
RON 

87.1 
C.77 
2477 
1.14 

0.824 

68.1 
0.79 
4680 
1.17 

0.133 

71.7 
1.33 
2134 
1.36 

0.081zROM 

SINGLE ESTIMATE 
STD. ERRCR 
SAMPLE SIZE 
DEFT 

7.8 
£.6l 
1302 
1.09 

0.030 

1 2 
0.19 
3041 
0.97 

-O.047 

1 1 
0.43 
732 

1.12 
C.C83 

MARRIED ESTIMATE 
STO. ERROR 
SAMPLE SIZE 
DEFT 
ROM 

11.7 
0.71 
2477 
l.Iu 

lo.1317 

28.1 
0.75 
468C 
1.14 

L.112 

25.2 
1.31 
2134 
1. 19 

1.06o 

MARRIED ESTIMATE 
STO. ERROR 
SAMPLE SIZE 
DEF" 
RON 

82.3 
1.17 
13u32 
1.11 

C.L37 

86.f, 
U.64 
3041 
1.C2 

C. 313 

90.1 
1.b4 
732 

J. 95 
-0.935 

J 

t 

DIVORCED/ 
SEPARATED 

WIDCWED 

ESTIMATE 
STD. ERROR 
SAMPLE SIZE 
DEFT 
ROM 

EST IMATE 
STD. ERROR 

SAMPLE SIZE 
DEFT 
RON 

1.1 
L.24 
2477 
1.17 

1.V30 

V. 1 
0.C5 
2477 
0.90; 

-03.1U15 

3.3 
1.29 

4680 
1. 1. 

0. C74 

6. 4 

U.10 

4680 
1.1L. 

63.07C 

2.9 
0.35 
2134 
6.95 

-0. i:L0, 

U.1 

E. ( L 
2134 
U.99 

-L3.E.01 

DIVORCED/ 
SEPARATED 

WIDOWEU 

ESTIMATE 
STU. ERROR 
SAMPLE SIZE 
DEFT 
ROl1 

ESTIMATE 

STD. ERROR 

SAMPLE SIZE 
DEFT 
ROL: 

5.2 
U. 5j 
13132 
0.b6 

-0.V.42 

4.6 

U. 62 

1302 
1.06 

03.'21 

5.9 
U.44 
3041 
1.V4 

U.E05u 

6.6 

U.45 

3041 
).99 

-0.01313L; 

6. t 
u. c;5 
732 

1.C3 
0.11U 

2. t 
1.52 

732 
U.99 

20-24 403-44 

SINGLE ESTIMATE 
STD. ERROR 
SAMPLE SIZE 
DEFT 
ROH 

46.9 
1.53 
2178 
1.44 

0. 1397 

21.2 
0.1L 
41E5 
1.28 

0. 267 

23.7 
1.-5 
1056 
1.57 

0.185 

SINGLE ESTIMATE 
STD. ERROR 
SAMPLE SIZE 
DEFT 
RO111 

5.2 
6.67 
IU96 
1. 00 

-f.01 

1.2 
0.21 
2828 
1. ilk) 

-U.001 

0.2 
0.17 

BU5 
1. (A) 

-. OU 

MARRIED ESTIMATE 
STD. ERROR 
SAMPLE SIZE 
DEFT 
R01i 

46.9 
1.6L 
2178 
1.49 

U..113 

71).b 
U.3 
4105 
1.19 

0.171 

t7.5 
1.L2 
ICSo 
1.41 

13.122 

MARR:EE ESTIMATE 
STE. ERROR 
SAMPLE SIZE 
DEFT 
RON 

80.1 
1.14 
1096 
V.94 

-C.122 

81. 
0.75 
2626 
1.01 

V.1315 

85.3 
1.31 

835 
1.135 

V.632 

DIVORCED/ 
SEPARATED 

ESTIMATE 
STD. ERROR 
SAMPLE SIZE 
DEFT 
RON 

5.4 
V.39 
2178 

-U.L.2 

6.7 
1.41 
41L5 
1.135 

W3.04 

7.9 
0.61 
1656 
,.S2 

-L.L" 

DIVORCEL/ 
SEPARATED 

ESTIMhATE 
STD. ERROR 
SAMPLE SIZE 
D.99UEFT 
RON 

5.1, 
L.61 
109b 
16.L4 

-0.1358 

5.8 
0.45 
2828 
1. 62 

O.L35 

6.5 
1. Lu 

05 
1.1L1 

U.1LUL 

WiiDOWL ESTIMATEO3 
ST.. ERROR 
SAMPL. SIZE 
DEFT 
RO 

.71. 
0.16 
2170 
13.138 

-0.C21 

1. 
0.19 
416:5 
1.09 

.­ '7L.. 

1)..4 
loSi 
1. I 

WIIDOWED ESTIMATE 
STD. ERROR 
SAMPLE SIZE 
DEFT 
ROIl 

8.9 
L.64 
11396 
3.9U 

-0.3LL9 

12.L 
U.64 
2826 
1.135 

U. C77 

b.L 
u. 91 
So. 
I.139 

0.1 51 



25-29 45-49 

SINGLE ESTIMATE 
STD. ERROR 
SA14PLE SIZE 
DEFT 
ROll 

21.4 
1.14 
1835 
1.19 

W.L45 

6.5 
0.42 
3653 
I.64 

U.039 

7.1 
0.92 
121L. 
1.25 

L. -jt 

SINGLE ESTIMATE 
STD. ERROR 
SAMPLE SIZE 
DEFT 
ROl 

4.b 
L. 7", 
108 
I.L9 

L.64J 

0.7 
U. 16 
24b2 
., 99 
-

I.L 
W.0. 

39U 
1 . 

0.tL) 

MARRIED ESTIMATE 
STD. ERROR 
SAMPLE SIZE 
DEFT 
RCI 

73.2 
1.21 
1835 
1.17 

(. C40 

85.1 
1.61 
3653 
1. 03 

u.,29 

b4. 1 
1.2L. 
121f, 
1.14 

0. L54 

MARRIED ESTIMATE 
SID. ERROR 
SAMPLE SIZE 
DEFT 
ROH 

76.3 
1.42 
lr8 
1. (6 

L. £27 

75.2 
(.e5 
7462 
U.96 

-

78.5 
2.24 
396 

I.L9 
0.160 

DIVORCED/ 
SEPARATED 

ESTIMATE 
STD. ERROR 
SAMPLE SIZE 
DEFT 
ROl 

4.3 
1.53 
1835 
1.12 

0.(28 

6.5 
0.44 
3653 
1.oa 

C.061 

7.C 
0.71 
1216 
0.94 

-0.L22 

DIVORCED/ 
SEPARATED 

ESTIMATE 
STD. ERRO. 
SAMPLE SIZE 
DEFT 
ROll 

6.3 
0.62 
1000 
1.L6 

U. 28 

5.5 
0.44 
2462 
0.95 

-

11.1. 
1.73 
398 

1.1c 
0.1e6 

WIDOWED ESTIMATE 
STD. ERROR 
SA24PLE S:ZE 
DEFT 
ROIl 

1.1 
0.24 
1635 
0.99 

-0.001 

2.L 
0.24 
3653 
1.02 
.20 

1.2 
1.33 
1216 
1.04 

O.016 

WIDCWLE ESTIMATE 
STD. ERROR 
SAMPLE SIZE 
DEFT 
ROM 

12.6 
0.94 
1008 
). 90 

-0.L41 

lb.1, 
0.79 
2462 
1.60 

10.5 
1.67 
396 

1 • 
L-.154 

30-34 ALL AGES 

SINGLE ESTIMATE 
STE. ERROR 
SAMPLE SIZE 
DEFT 
ROM 

11.1 
D.E7 
14"/2 
1.k'6 

0.019 

2.6 
U.32 
2760 
1.06 

0.105 

2.1 
0.52 
1073 
I.Ib 
-.680 

SINGLE ESTIMATE 
STD. ERROR 
SAMPLE SIZE 
DEFT 
ROM 

34.7 
0.65 

11368 
1.46 

L.G18 

12.8 
0.32 

23609 
1.28 

0.C35 

25.4 
).b5 
8014 
1.7; 

U.C49 

O MARRIED ESTIMATE 
STE. ERROR 
SAMPLE SIZE 
DEFT 
RON 

80.4 
1.27 
1472 
1.23 

U.071 

80.6 
0.65 
2760 
1.018 

0.135 

66.1 
1.38 
1073 
1.30 

b.145 

MARRIED ESTIMATE 
STE). ERROR 
SAMPLE SIZE 
DEFT 
ROM 

56.1 
L.72 

11368 
1.55 

O.23 

70.3 
0.3b 

23609 
1.22 

0.L28 

65.7 
.94 

8014 
1.77 

0.V53 

DIVORCED/ 
SEPARATED 

ESTIMATE 
STD. ERROR 
SAMPLE SIZE 
DEFT 
ROM 

5.6 
C.67 
1472 
1.11 

C.°33 

5.6 
0.48 
276, 
1.09 

0.151 

10.2 
1.22 
1073 
1.32 

9.152 

DIVORCED/ 
SEPARATED 

ESTIMATE 
STD. ERROR 
SAMPLE SIZE 
DEFT 
ROIH 

4.V. 
U.22 

11368 
1.19 

0.C07 

5.5 
0.16 

236C9 
1.11 

0. k12 

7.0 
P.32 
8014 
1.11 

0.0D6 

WIDOI1ED ESTIMATE 
STD. ERROR 
SAMPLE SIZE 
DEFT 
RON 

2.2 
0.50 
1472 
1.18 

0.054 

3.2 
0.34 
2760 
1.2 

V.638 

1.6 
0.39 
1073 
1.b3 

L.L14 

WIDOWED ESTIMATE 
STD. ERROR 
SAMPLE SIZE 
DEFT 
ROH 

3.2 
0i.10 
11368 
1.U9 

6.003 

5.3 
0.16 
23609 
1.07 

O.006 

1.9 
0.17 
8014 
I.G 

0.004 

ALL DOMAINS 

SINGLE AVERAGE DEFT 
AVERAGE ROM 

1.14 
C.036 

1.07 
0.082 

1.21 
0.L75 

MARRIED AVERAGE DEFT 

AVERAGE ROMs 
1.16 

6.A40 
1.C6 
2.82 

1.19 
U.681 

DIV./SEP. AVERAGE DEFTAVERAGE ROM 1.626.062 1.65 
0.073 

1.641.L45 

WIDOWED AVERAGE DEFT 
AVERAGE ROMl•l47 

2.96 

-0.002 
1.94 I.•4 

O.k34 



THE PERCENTAGE 
OF ALL PERSONS WITH THEIR FATHER CURRENTLY LIVING 

----------------------------------------------------------------------.--------------------------------------------------------------------

TABLE 5. MEASURES OF SAMPLING ERROR BY AGE GROUP FOR 

AGE 
GROUP MEASURE BOLIVIA INDONESIA SOMALIA 

-------------------------------------------------------------------------

AGE 
GROUP MEASURE BOLIVIA 

-.----------------------------------------------------------------
INDONESIA SOMALIA 

0-4 ESTIMATE 
STD. ERROR 
SAMPLE SIZE 
DEFT 
RON 

97.8 
9.18 
7698 
1.06 

C.U03 

-
-
-
-
-

98.2 
0.23 
56G5 
1.30 

O.L23 

40-44 ESTIMATE 
STD. ERROR 
SAMPLE SIZE 
DEFT 
ROH 

29.8 
k.96 
2083 
1.97 

-0. 06 

-
-
-
-

23.2 
1.13 
1646 
1. fb 

U..22 

5-9 ESTIMATE 
STD. ERROR 
SAMPLE SIZE 
DEFT 
ROl 

94.9 
0.38 
6321 
1.37 

L.C26 

-
-
-
-
-

95.b 
U.47 
4719 
1.44b 

U.L49 

45-49 ESTIMATE 
STD. ERROR 
SAMPLE SIZE 
DEFT 
ROH 

19.7 
0.75 
1912 
6.62 

-8.034 

-
-
-
-
-

19.6 
1.49 

786 
1.96 

O.335 

1C-14 ESTIMATE 
STD. ERROR 
SAMPLE SIZE 
DEFT 
ROH 

9U.4 
0.46 
5617 
1.18 

E.C14 

-
-
-
-
-

ba.4 
U.59 
4377 
1.21 

U.62L 

50-54 ESTIMATE 
STD. ERROR 
SAMPLE SIZE 
DEFT 
ROH 

12.6 
1.99 
1648 
1.34 

V.1396 

-
-
-
-
-

12.5 
1.99 
1158 
I. 2 

u.E607 

w 

15-19 ESTIMATE 
STE. ERROR 
SAMPLE SIZE 
DEFT 
ROl 

b4.4 
0.74 
4911 
1.43 

0.240 

-
-
-
-
-

79.5 
0.77 
4229 
1.22 

1 .823 

55-59 ESTIMATE 
STU. ERROR 
SAMPLE SIZE 
DEFT 
ROH 

6.4 
L,-92 
12W 
1.15 

U.057 

-
-
-
-
-

6.( 
1.21 
416 

1.t,4 
U.662 

213-24 ESTIMATE 
STD. ERROR 
SAMPLE SIZE 
DEFT 
RON 

75.9 
6. 87 
4121 
1.30 
U.C32 

-
-
-
-
-

68.5 
1.95 
3027 
1.12 

G.016 

6C-64 ESTIMATE 
STD. ERROR 
SAMPLE SIZL 
DEFT 
ROH 

4.1 
1,.70 
10v6 
1.13 

C.1361 

-
-
-
-
-

3.8 
8.61 
853 

u.93 
-0. 637 

25-29 ESTIMATE 
STD. ERROR 
SAMPLE SIZE 
DEFT 
ROll 

65.4 
lv.97 
3474 
1.263 

L.0324 

-
-
-
-
-

5B.2 
1.V6 
2259 
1.1:2 

U.QU4 

65-69 ESTIMATE 
STD. ERROR 
SAMPLE SIZE 
DEFT 
ROH 

4.4 
1.91 

652 
1.13 

b.103 

-
-
-
-
-­

2.8 
1.23 

213 
1.9 

J0-34 ESTIMATE 
STU. ERROR 
SAIPLE SIZE 
DEFT 
ROM 

53.3 
1.0 
2913 
1.Lb 

0.012 

-
-
-
-
-

45.1 
1.29 
2053 
1.17 

U.L37 

70+ ESTIMATE 
STD. ERROR 
SAMPLE SIZE 
DEFT 
ROH 

2.4 
8.45 
1251 
I.•L3 

C. 1IL 

-
-
-
-

1.6 
6.44 

932 
1.fi9 

0.645 

35-39 ESTIMATE 
STU. ERROR 
SAMPLE SIZE 
DEFT 
ROHl 

40.9 
1.037 
247V. 
1.06 

6.613 

-
-
-
-
-

j... 
1.47 
1397 
I.IL8 

'J. LuL. 

ALL AGES ESTIMATE 
STD. ERROR 
SAMPLE SIZE 
DEFT 
ROl 

67.9 
ki. (4 

47277 
3. 80¢ 

(d.L31 

-
-
-
-
-

67.4 
0.36 

33536 
1.42 

0. VO, 

ALL DOMI.INS AVERAGE DEFT 1.15 - 1.13 

AVERAGE ROH 0.03u - u. L26 



TABLE 6. MEASURES OF SAMPLING ERROR DY AGE GROUP FOR THE PERCENTAGE 
OF ALL PERSONS WITH THEIR MOTHER CURRENTLY LIVING 

AGE 
GROUP MEASURE BOLIVIA INDONESIA S0O4ALiA 

AGE 
GROUP MEASURE BOLT N INDONESIA SOMALIA 

0-4 ESTIMATE 
STD. ERROR 
SAMPLE SIZE 
DEFT 
ROH 

99.3 
9.11 
7768 
1.21 

8.611 

99.5 
0.07 

10322 
1.11 

0.-33 

99.c 
8.16 
5669 
1.21 

C.C.17 

40-44 ESTIMATE 
STD. ERROR 
SAMPLE SIZE 
DEFT 
ROH 

47.4 
1.81 
2102 
1.66 

0.168 

52.7 
0.75 
5329 
1.89 

0.06) 

44.6 
1.23 
1644 
I.cc 

8.Ca. 

5-9 ESTIMATE 
STD. ERROR 
SAMPLE SIZE 
DEFT 
ROM 

97.2 
8.25 
6392 
1.21 

0.014 

98.4 
..14 

11957 
1.27 

0.E870 

97.2 
0.25 
4722 
1. 6l5 

0.5.L5 

45-49 ESTIMATE 
STD. ERROR 
SAMPLE SIZE 
DEFT 
ROM 

33.4 
1.27 
1925 
1.18 

8.041 

40.1 
8.82 
4752 
1.15 

0.114 

38.8 
2.33 
786 

1.34 
0.242 

10-14 ESTIMATE 
STD. ERROR 
SAMPLE SIZE 
DEFT 
ROH 

94.7 
C.37 
5664 
1.24 

C."18 

97.1 
0.19 
10783 
1.20 

0.1,57 

93.C 
U.41 
4378 
1.07 

0.V16 

50-54 ESTIMATE 
STD. ERROR 
SAMPLE SIZE 
DEFT 
ROH 

22.7 
1.16 
16G3 
1.13 

C.835 

27.4 
L.b2 
3894 
1.15 

0.150 

28.4 
1.2c 
1150 
b.91 

-0. L33 

w1 

15-19 ESTIMATE 
STD. ERROR 
SAMPLE SIZE 
DEFT 

RON 

91.4 
L.54 
4966 
1.36 

0.032 

95.1 
G.26 
9311 
1.18 
0.C62 

88.2 
f.64 
4030 
1.26 

0.02d 

55-59 ESTIMATE 
STD. ERROR 
SAMPLE SIZE 
DEFT 
RON 

14.5 
1.25 
1209 
1.24 

0.094 

28.1, 
0.-9 
2631 
1.14 

0.276 

16.5 
1.b3 
416 

1.1.1 
(.818 

20-24 ESTIMATE 
STD. ERROR 
SAMPLE SIZE 
DEFT 
ROM 

86.4 
0.66 
4148 
1.23 
0.824 

93.1 
0.32 
7551 
1.C9 

0.037 

81.7 
D.b2 
3026 
1.17 
8.24 

60-64 ESTIMATE 
STD. ERROR 
SAMPLE SIZE 
DEFT 
RON 

6.4 
0.78 
1014 
1. 2 

8.007 

11.3 
0.74 
2191 
1.10 

-

10.8 
1.14 
853 

0.98 
-0.0£13 

25-29 ESTIMATE 
STD. ERROR 
SAMPLE SIZE 
DEFT 
RON 

78.7 
0.79 
3498 
1.14 

b.017 

88.1 
0.41 
7038 
1.07 

U.G31 

72.1•. 
0.96 
2262 
1.02 

0.1L04 

65-69 ESTIMATE 
STD. ERROR 
SAMPLE SIZE 
DEFT 
RON 

3.8 
8.71 
660 

0.95 
-8.f.37 

6.7 
0.76 
1241 
1.07 
-

8.7 
1.76 
213 

U.91 
-

30-34 ESTIMATE 
STD. ERROR 
SAMPLE SIZE 
DEFT 
RON 

68.7 
0.93 
2933 
1.09 

£.012 

80.7 
0.59 
5301 
1.8 

0.053 

63.7 
1.23 
2055 
1.16 

0.634 

70+ ESTIMATE 
STD. ERROR 
SAMPLE SIZE 
DEFT 
RON 

1.3 
0.41 
1257 
1.28 

8.109 

5.1 
U.6( 
2035 
1.23 
-

3.4 
0.61 
932 

1.f;3 
W.C13 

35-39 ESTIMATE 
STD. ERROR 
SAMPLE SIZE 
DEFT 
RON 

58.7 
1.31 
2497 
1.33 

0.060 

68.5 
0.73 
5831 
1.20 

0.121 

53.E 
1.41 
1397 
1. 6 

0.019 

ALL AGES ESTIMATE 
STD. ERROR 
SAMPLE SIZE 
DEFT 
RON 

75.4 
0.56 

47696 
2.85 

8.027 

77.1 
0.21 

90098 
1.47 

0.016 

76.2 
L.28 
33541 
1•2u 

8. G2 

ALL DOMAINS AVERAGE DEFT 
AVERAGE RON 

1.22 
D.040 

1.14 
0.089 

1.08 
8.026 



------ ------------- -----------------------------------------------

MEASURES OF SAMPLING ERROR BY AGE GROUP FOR THE PERCENTAGETABLE 7. 

OF MALES WITH A FIRST SPOUSE CURRENTLY LIVING
 

AGE
 
GROUP MEASURE BOLIVIA INDONESIA SOMALIA 

97.7
15-19 	 ESTIMATE 100.0 -

STD. ERROR 0.00 
 - 2.32 

- 43SAMPLE SIZE 72 
1.01
DEFT 	 1.00 ­

---ROH 

- 90.5
20-24 	 ESTIMATE 99.3 

- 0.61STD. ERROR C.30 

393
SAMPLE SIZE 725 ­
- 8.99
DEFT 0.98 


ROH -0.01 ­ -0.L16
 

- 9b.
25-29 	 ESTIMATE 99.2 

0.55
STD. ERROR 0.29 ­

- 628SAMPLE SIZE 1219 
6.99DEFT 1.12 -


ROH U.043 
 - -0. 8
 

96.1
30-34 	 ESTIMATE 97.5 ­
- U.81STD. ERROR C.49 


820SAMPLE SIZE 1304 ­
- 1.20DEFT 1.14 


ROH 0.049 
 - 0.127
 

- 91.3
35-39 	 ESTIMATE 94.9 

1.5
STD. ERROR 0.77 ­

61CSAMPLE SIZE 1099 ­
1.18DEFT 1.16 -


ROH 0.067 ­ 0.170
 

- 92.1
 

STD. ERROR 0.82 

40-44 	 ESTIMATE 92.6 


- 1. VL 
791SAMPLE SIZE 972 ­

- 1.C5 
-0.012 - 0.020 

DEFT 0.97 


ROH 


45-49 	 ESTIMATE 88.6 - 88.1 
STD. ERROR 0.98 - 1.74 
SAMPLE SIZE 893 - 374 

- 1.t.4
DEFT 0.92 

ROH -0.037 ­ o.&Asl
 

94.2
ALL AGES 	 ESTIMATE 95.6 ­
0.47
STD. ERROR 0.28 ­

- 3659SAMPLE SIZE 6284 
1.23
DEFT 1.68 ­

U.E27
ROH 	 k.005 ­

1. &6ALL DOMAINS 	 AVERAGE DEFT 1.04 ­
O.C64
AVERAGE RO|! V.017 ­
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TABLE 8. MEASURES OF SAMPLING ERROR BY AGE GROUP FOR THE PERCENTAGE 
OF FEMALES WITH A 

AGE
 
GROUP MEASURE 


15-19 	 ESTIMATE 
STD. ERROR 
SAMPLE FIZE 
DEFT 

ROH 


20-24 	 ESTIMATE 

STD. ERROR 

SAMPLE SIZE 

DEFT 

ROH 


25-29 	 ESTIMATE 

STD. ERROR 

SAMPLE SIZE 

DEFT 

ROH 

30-34 	 ESTIMATE 
STD. ERROR 
SAMPLE SIZE 
DEFT 
ROH 

35-39 	 ESTIMATE 

STD. ERROR 

SAMPLE SIZE 

DEFT 

ROH 


40-44 	 ESTIMATE 
STD. ERROR 
SAMPLE SIZE 
DEFT 

ROH 


45-49 	 ESTIMATE 

STD. ERROR 

SAMPLE SIZE 
DEFT 

ROl 

ALL AGES 	 ESTIMATE 
STD. ERROR 
SAMPLE SIZE 
DEFT 

ROH 

ALL DOMAINS 	 AVERAGE DEFT 
AVERAGE ROH 


FIRST SPOUSE 

BOLIVIA 

99.4 
0.39 

318 
0.88 

-


98.7 

0.29 

1157 

0.88 


-0.042 


98.2 

0.34 

1438 

0.98 


-0. C06 


95.2 

0.70 

1303 

1.18 


0.063 


92.4 

0.80 

1192 

1.04 


0.016 


87.5 

0.93 

1035 
0.90 


-0.040 


83.8 

1.15 


954 
0.97 


-0.016 


93.5 

P.-32 

7397 

1.10 


0.006 


0.98 
-0.004 


34 

CURRENTLY LIVING 

INDONESIA SOMALIA 

- 99.7 
- 0.23 
- 660 
- 1.00 
- 0.eo00 

- 97.3 
- 0.49 
- 1259 
- 1.C6 
- 0.023 

- 95.2 
- 0.7C 
- 1126 
- 1.10 
- 0.042 

- 92.1
 
- 0.88 
- Iu45 
- 1.i5 
- 0.021 

- 87.8 
- 1.23 
- 720 
- 1.00
 
- 0.003
 

- 80.4 
- 1.42 
- 801 
- 1.LI
 
- 01.008
 

- 73.6 
- 2.29 
- 396 
- 1.(;3
 
- 0.156 

- 91.2 
- U.38 
- 5947 
- 1.64 
- 0.0 3 

- 1.04 
- 0.(;22 



------ -----------------------------------------------------------

-----------------------------------------------------------

ERROR BY AGE GROUP FOR THE AVERAGE 

TOTAL NUMBER OF CHILDREN EVER BORN 
TO WOMEN 15-49 YEARS OF AGE 

TABLE 9. MEASURES OF SAMPLING 

AGE
 
GROUP MEASURE BOLIVIA INDONESIA SOMALIA 

------

15-19 ESTIMATE 6.16 0.49 0.14 
STD. ERROR L.L1 0.62 0.[1 
SAMPLE SIZE 2457 1439 2139 
DEFT 1.17 1.01 1.18 
ROH 0.029 - 0.637 

20-24 ESTIMATE 1.05 1.26 1.19 

STD. ERROR 0.C5 0.02 0.C5 
SAMPLE SIZE 2158 3244 1659 
DEFT 1.76 1.09 1.41 
ROH C.194 0.119 0.125 

25-29 ESTIMATE 2.39 2.25 2.61 

STD. ERROR 0.07 0.03 0.68 
SAMPLE SIZE 1826 3386 121C 
DEFT 1.56 1.69 1.24 
ROH L.159 0.107 0.L97 

30-34 ESTIMATE 3.72 3.14 4.14 

STD. ERROR 0.b9 0.04 U.ufj 

SAMPLE SIZE 1466 2675 1073 

DEFT 1.47 1.09 6.96 

ROH k).163 0. 155 -0.016 

35-39 ESTIMATE 4.91 3.90 5.94 

STD. ERROR 0.12 0.(5 0.10 
SAMPLE SIZE 1301 2999 732 

DEFT 1.53 1.06 0.88 
ROH 0.218 0.0990 -0.075 

4u-44 ESTIMATE 5.72 4.16 6.b3 
STD. ERROR 1.15 0.06 u.Ij 
SAMPLE SIZE 1088 2787 805 

DEFT 1.57 1.11 1.b7 

ROH 0.297 0.182 0.L41 

45-49 ESTIMATE 5.84 4.45 7.30 

STO). ERROR 
SAMPLE SIZE 

0.16 
996 

0.07 
2436 

C.20 
399 

DEFT 1.50 1.09 1. , 
RO[l 0.278 - 0.135 

ALL AGES ESTIMATE 2.74 2.90 2.04 
STO. ERRCR O.06 0.02 0.C4 

SAMPLE SIZE 11292 19000 8025 

DEFT 2.C3 1.12 1.15 

RO!N. f51 . 18 I.6L0U 

ALL DOMAINS AVERAGE DEFT 1.51 1.08 1.12 
AVERAGE ROH 0.191 0.131 0.049 
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TABLE 10. MEASURES OF SAMPLING ERROR BY AGE GROUP FOR THE AVERAGE
 
NUMBER OF CHILDREN LIVING AMONG THOSE EVER BORN
 

TO WOMEN 15-49 YEARS OF AGE
 

AGE 
GROUP MEASURE BOLIVIA INDONESIA SOMALIA 

- - - -. .- - - - - - _-- . . . . - - . .. . - - .- - . . . .- .....­- .. . . - . . .. - -- - - . . - ---------.. .. 


15-19 	 ESTIMATE 0.14 0.43 0.11
 
STD. ERROR 0.01 0.02 0.01
 
SAMPLE SIZE 2457 1439 2139
 
DEFT 1.14 1.03 1.18
 
ROll 0.024 - U.037
 

20-24 	 ESTIMATE 0.90 1.13 0.95
 
STD. ERROR 0. f04 .02 .o3 
SAMPLE SIZE 2158 3244 1659 
DEFT 1.68 1.b8 1.26 
ROH 0.168 0.107 0.672 

25-29 	 ESTIMATE 1.96 1.96 2.22
 
STD. ERROR 0.05 0.02 0.06
 
SAMPLE SIZE 1826 3386 1216
 
DEFT 1.54 1.05 1.17
 
ROll 0.151 0.C64 0. 066
 

30-34 	 ESTIMATE 3.61 2.72 3.16
 
STD. ERROR 0.08 0.(3 0.06
 
SAMPLE SIZE 1468 2675 1073
 
DEFT 1.68 1.05 U.97
 
ROH 	 6.256 0.097 -0.0ll
 

35-39 	 ESTIMATE 3.82 3.30 4.23
 
STD. ERROR 0.11 0.04 ). G9 
SAMPLE SIZE 1304 2999 732 
DEFT 1.72 1.08 0.99 
ROH 0.319 0.124 -0.007 

40-44 	 ESTIMATE 4.34 3.42 4.56
 
STD. ERROR 0.14 0.65 U.11
 
SAMPLE SIZE 1C91 2787 805
 
DEFT 1.79 1.09 1.15
 
ROH 0.444 0.144 0.093
 

45-49 	 ESTIMArE 4.27 3.55 4.95
 
STD. ERROR 0.13 0.05 0.17
 
SAMPLE SIZE 1003 2438 399 
DEFT 1.61 1.06 1.10
 
ROH 0.353 - U.186
 

ALL AGES 	 ESTIMATE 2.15 2.44 2.00
 
STD. ERROR 0.05 0.02 0.03
 
SAMPLE SIZE 11309 19000 8025
 
DEFT 2.26 1.10 1. f,7
 
ROH 0.067 0.C15 O.603
 

ALL DOMAINS 	 AVERAGE DEFT 1.59 1.06 1.12
 
AVERAGE ROH 0.245 0.107 O.L62
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TABLE 11. MEASURES OF SAMPLING ERROR BY AGE GROUP FOR THE AVERAGE 
NUMBER OF CHILDREN DECEASED AMONG THOSE EVER BORN 

TO WOMEN 

AGE 
GROUP MEASURE 

15-19 ESTIMATE 
STD. ERROR 
SAMPLE SIZE 
DEFT 
ROH 

20-24 ESTIMATE 
STD. ERROR 
SAMPLE SIZE 
DEFT 
ROH 

25-29 ESTIMATE 
STD. ERROR 
SAMPLE SIZE 
DEFT 
ROHl 

30-34 ESTIMATE 
STD. ERROR 
SAMPLE SIZE 
DEFT 
ROH 

35-39 ESTIMATE 
STD. ERROR 
SAMPLE SIZE 
DEFT 
ROH 

40-44 ESTIMATE 
STD. ERROR 
SAMPLE SIZE 
DEFT 
ROH 

45-49 ESTIMATE 
STD. ERROR 
SAMPLE SIZE 
DEFT 
ROH 

ALL AGES ESTIMATE 
STD. ERROR 
SAMPLE SIZE 
DE17T 
ROH 

ALL DOMAINS AVERAGE DEFT 
AVERAGE ROH 

15-49 YEARS 

BOLIVIA 

0.01 

0.00 

2457 

1.01 


0.002 


0.15 

0.61 

2158 

1.34 


0.074 


0.43 

0.03 

182b 

1.24 


0.061 


0.71 

0.04 

1466 

1.22 


0.069 


1.10 

0.05 

1301 

1.14 


0.050 


1.37 

0.06 

1088 

1.15 


0.C67 


1.57 

O.b7 
996 


1.19 

0.094 


0.59 

0.02 


11292 

1.74 


0.033 


1.19 

0.060 


OF AGE 

INDONESIA SOMALIA 

0.05 
0.01 
1439 
1.00 
-

0.03 
0.k0 
2139 
1.12 

0.624 

0.15 
0.01 
3244 
1.10 

0.130 

0.24 
0.62 
1659 
1.28 

0.079 

0.29 
0.01 
3386 
1.18 

0.226 

0.58 
0.L3 
1216 
1.18 

0.67 

0.43 
0.02 
2675 
1.13 

0.238 

0.97 
0.04 
1073 
1.01 

0.603 

0.60 
0.02 
2999 
1.07 

0.107 

1.71 
0.07 
732 

1.0u 
-0.002 

0.74 
0.03 
2787 
1.13 

0.224 

2.07 
u.ub 
805 

1.65 
0.029 

0.90 
W.03 
2438 
1.10 
-

2.35 
0.11) 
399 

0.99 
-0.021 

0.46 
0.01 
19000 
1.27 

0.043 

0.76 
0.02 
8025 
1.38 

O.L£21 

1.10 
0.185 

1.09 
0.(:26 
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------ --- -----------------------------------

-------- --------------------------------------------------------

TABLE 12. MEASURES OF SAMPLIHG ERROR FOR THE CRUDE BIRTH 
RATE AND AGE-SPECIFIC FERTILITY RATES
 

AGE
 
GROUP MEASURE BOLIVIA INDONESIA SOMALIA 

CRUDE BIRTH RATE (PER 1880)
 

ESTIMATE 38.5 25.9 40.6 
STD. ERROR 1.k5 0.42 1.11 
SAMPLE SIZE 10236 19772 7094 
DEFT 1.31 1.13 1.13 
ROH (.013 0.019 0. 7 

AGE-SPECIFIC FERTILITY RATES (PER 1000)
 

15-19 ESTIMATE 73.b 184.2 58.3 
STD. ERROR 6.19 7.26 5.35 
SAMPLE SIZE 2478 1473 2141 
DEFT 1.18 0.99 1.06 
ROH 6.032 - 0.011 

20-24 ESTIMATE 230.8 236.5 238.1 
STD. ERROR 
SAMPLE SIZE 

10.b3 
2179 

5.84 
3275 

11.75 
1659 

DEFT 1.20 1.11 1.12 
ROH ki.040 0.134 k).33 

25-29 ESTIMATE 263.9 178.9 275.7 
STD. ERROR 10.15 4.87 13.64 
SA4PLE SIZE 1834 3404 1219 
DEFT 0.99 1.Lo 1.07 
ROH -0.0 3 0.002 0.024 

30-34 ESTIMATE 227.6 130.2 227.5 
STD. ERROR 12.95 5.G1 13.67 
SAMPLE SIZE 1472 2685 1074 
DEFT 1.18 1.83 1.07 
ROH D.L57 0.057 0.629 

35-39 ESTIMATE 181.7 72.1 186.2 
STD. ERROR 11.10 3.05 15.46 
SAMPLE SIZE 
DEFT 

13k)4 
1.04 

3803 
1.04 

732 
l.w7 

ROH 0.013 0.064 0.052 

40-44 ESTIMATE 73.9 30.6 123.4 
STD. ERROR 8.86 2.E6 12.32 
SAMPLE SIZE 1096 2792 606 
DEFT 1.12 1.13 1. 06 
ROH U.051 U.221 8. 39 

45-49 ESTIMATE 19.8 9.8 80.6 
STE. ERROR 5.24 1.60 15.57 
SAMPLE SIZL 1lu8 2444 399 
DEFT 1.19 1.f02 1.14 
ROi o.C93 - 0.261 

ALL AGES ESTIMATE 161.9 122.1 170.5 
STD. ERROR 5.C7 2.02 5.0 
SAMPLE SIZE 11371 19111 8030 
DEFT 1.47 1.13 1.19 
RON 0.019 U.019 0. 1(v 

ALL DOMAINS AVERAGE DEFT 1.13 1.05 1.08 
AVERAGE ROH 0.040 U.096 80.064 
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---- ---------------------------------------------------------------

----- ---------------------------------------------------------------

TABLE 13. MEASURES OF SAMPLING ERROR BY AGE GROUP FOR THE 

PERCENTAGE OF CHILDREN DECEASED AMONG THOSE EVER 
BORN TO WOMEN 15-49 YEARS OF AGE 

AGE
 
GROUP MEASURE BOLIVIA 
 INDONESIA SOMALIA
 

15-19 

20-24 


25-29 


30-34 


35-39 


40-44 


45-49 


ALL AGES 


ALL DOMAINS 

ESTIMATE 
STD. ERROR 
SAMPLE SIZE 
DEFT 

ROH 


ESTIMATE 

STD. ERROR 

SAMPLE SIZE 

DEFT 

ROH 


ESTIMATE 

STD. ERROR 

SAMPLE SIZE 

DEFT 
ROH 


ESTIMATE 

STD. ERROR 

SAMPLE SIZE 

DEFT 

ROH 


ESTIMATE 

STD. ERROR 

SAMPLE SIZE 
DEFT 

ROB 


ESTIMATE 

STD. ERROR 

SAMPLE SIZE 
DEFT 
ROH 


ESTIMATE 

STD. ERROR 

SAMPLE SIZE 
DEFT 

ROH 

ESTIMATE 

STD. ERROR 

SAMPLE SIZE 

DEFT 

ROH 


AVERAGE DEFT 

AVERAGE ROH 


8.8 10.7 21.7 
1.40 1.22 2.76 
2457 1439 2139 
0.96 1.02 1.11 

-0.007 - 0.f022 

14.7 11.7 20.1 
0.89 0.60 1.06 
2158 3244 1659 

1.12 1.10 I.0b 

e.023 0.123 0.016 

17.9 12.7 20.8 

0.79 0.51 0.8U 
1826 3386 1218 

1.14 1.17 1.1;9 

0.03 0.208 . 34 

19.1 13.6 23.6 

fe.85 0.52 U.79 
1466 2675 173 

1.37 1.11 1.k03 

.124 0.205 U.611 

22.3 15.3 28.8 

6.83 
1301 

0.46 
2999 

u.96 
732 

1.22 1.09 1.1 

0.081 0. 136 w.u67 

24.0 17.b 31.2 

W.95 
1088 

0.52 
2787 

0.s5 
805 

1.30 1.12 1.12 

(0.138 0.196 0.673 

26.9 20.3 32.1 

0.96 0.57 1.14 
996 243b 399 

1.22 
0.111 

1.07 
-

1.ei 
0.022 

21.6 15.9 26.7 

0.60 
11292 

0.26 
19000 

0.52 
8025 

1.98 1.28 1.38 

10.048 O.C45 0.C21 

1.19 1.10 1.07 

0.072 0.174 0.035 
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TABLE 14. MEASURES OF SAMPLING ERROR FOR THE INFANT MORTALITY RATE, 
CRUDE DEATH RATE, AND AGE-SPECIFIC DEATH RATES 

AGE 
GROUP MEASURE BOLIVIA INDONESIA SOMALIA 

INFANT MORTALITY RATE (PER 1000) 

ESTIMATE 54.3 71.0 86.6 
STD. ERROR 5.79 4.31 8.20 
SAMPLE SIZE 10236 19772 7094 
DEFT 1.10 1.04 1.07 
ROH 0.004 0.005 0.004 

CRUDE DEATH RATE (PER 1000) 

ESTIMATE 9.3 - 9.2 
STD. ERROR 0.43 - 0.57 
SAMPLE SIZE 10236 - 7094 
DEFT 1.31 - 1.09 
ROH 0.013 - 0. 005 

AGE-SPECIFIC DEATH RATE (PER 1000) 

0-14 ESTIMATE 9.3 - 13.1 
STD. ERROR 0.66 - 1.13 
SAMPLE SIZE 10236 - 7094 
DEFT 1.26 - 1.18 
ROH 0.611 - 0.011 

15-49 ESTIMATE 4.4 - 3.4 
STD. ERROR 0.42 - 0.49 
SAMPLE SIZE 10236 - 7694 
DEFT 1.26 - 1.fa4 
ROH 0.011 - 0. 02 

50-64 ESTIMATE 17.3 - 10.1 
STD. ERROR 1.50 - 2.12 
SAMPLE SIZE 10236 - 7694 
DEFT W.97 - 1.06 
ROH -. C01 - O.U3 

65+ ESTIMATE 46.5 - 33.6 
STD. ERROR 3.72 - 5.07 
SAMPLE SIZE 10236 - 7094 
DEFT 1.04 - 0.98 
ROB 0.cul - -. 001 

ALL DOMAINS AVERAGE DEFT 1.13 - 1.07 
AVERAGE ROH 0.005 - 0.Gf04 

40 



ACKNOWLEDGMENTS
 

Preparation of this report would not have been possible without high
 
quality assistance from several people to whom the author owes a substantial
 
debt of gratitude. Ms. Anne Clemmer, Ms. Melinda Flock, Ms. Wendene Foran,
 
and Mr. Aues Scek created the data files and ran the computer programs used
 
to generate the numerical results. Mr. Michael Cushman produced the detailed
 
tables from the numerical results. Those :ontributing to the typing and
 
editing of the manuscript were Ms. Lisa Dunn, Ms. Amy Hayashi, Ms. Cynthia
 
Coates, Ms. Connie Padgett and Ms. LaVan Covert. Last, but certainly not
 
least, the author wishes to thank Dr. Leslie Kish, Dr. Richard Bilsborrow,
 
and Dr. James Abernathy for their many helpful comments on earlier versions
 
of the manuscript and to gratefully recognize Dr. Arjun Adlakha for his
 
assistance as a demographer in planning this project.
 

41 



REFERENCES 

Adlakha, A.L.; Booth, H.; and Lingner, J.W. (1977). The Dual Record System:

Sampling Design--POPLAB Experience. Scientific Report Series no. 30. Chapel

Hill, N. C.: International Program of Laboratories for Population

Statistics, University of North Carolina at Chapel Hill.
 

Brass, W. (1975) . Methods for Estimating Fertility and Mortality from Limited and
 
Defective Data. An Occasional Publication. Chapel Hill, N.C. : Interna­
tional Program of Laboratories for Population Statistics, University of
 
North Carolina at Chapel Hill.
 

Chiang, C.L. (1968) . Introduction to Stochastic Processes. New York: John Wiley

& Sons.
 

Cochran, W.G. (1977). Sampling Techniques. 3d. Ed. New York: John Wiley & 
Sons.
 

Hansen, M.H.; Hurwitz, W.N.; and Madow, W.G. (1953). Sampling Survey Methods and 

Theory. 2 vols. New York: John Wiley & Sons. 

Kish, L. (1965). Survey Sampling. New York: John Wiley & Sons. 

; Groves, R.L.; and Kr6tki, K.H. (1976). Sampling Errors for Fertility 
Surveys. Occasional Paper no. 17. London: International Statistical
 
Institute, World Fertility Survey.
 

Marks, E.S.; Seltzer, W.; and Kr6tki, K. H. (1974). PopulationGrowth Estimation: 
A Handbook of Vital Statistics Measurement. New York: The Population Council. 

Moser, C., and Kalton, G. (1972). Survey Methods in Social Investigation. 2d. Ed. 
New York: Basic Books, Inc.
 

Shah, B.V. (1981). SESUDAAN: Standard Errors Program for Computing of Standardized 
Rates from Sample Survey Data. RTI/5250/00-015. Research Triangle Park, N.C.: 
Research Triangle Institute.
 

Shryock, H.S., and Siegel, J.S. (1973). The Methods and Materials of Demography.
2d Printing. Washington, D.C.: U.S. Bureau of the Census, U.S. Govern­
ment Printing Office.
 

Tepping, B.J. (1968). "Variance Estimation in Complex Surveys." Proceedings of 
the Social Statistics Section. Washington, D.C.: American Statistical Asso­
ciation, pp. 11-18. 

42 



and Pearce, M.C. (1978). User's Manual for Clusters. London: Interna-
Verma, V., 

tional Statistical Institute, World Fertility Survey.
 

"Sample Designs and
 
__ ; Scott, C.; and O'Muircheartaic'h, C. (1980). 

Sampling Errors for the World Fertility Survey." Journal of the Royal Sta­
tistical Society. Series A. 143: 431-473. 

Woodruff, R.S. (1971). "A Simple Method for Approximating the Variance of a
 
Journal of the American Statistical Association. 66:
Complicated Estimate." 


411-417.
 

Manual on Sampling Design. WFS/TECH. 126.
World Fertility Survey. (1974). 

London: International Statistical Institute, World Fertility Survey.
 

Zarkovich, S.S. (1966). Quality of Statistical Data. Rome: Food and Agricultural
 
Organization, United Nations.
 

43 


