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Outline

• Comparison with World Population Prospects

• Reverse survival method

• Applying fertility rates from survey data (e.g. DHS)
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1. Comparison with WPP estimates

• The United Nations provides estimates of annual births for each
country of the world

• Estimates based on a variety of methods, with the important 
constraint that their estimates of births must be consistent with their
population estimates and mortality/fertility estimates

• Useful starting point for evaluating completeness of birth registration 

Comparison with WPP estimates (cont’d)

• For Year 0 completeness: numerator should use CRVS births for year t 
after adjusting for mechanical delayed registration

• For ultimate completeness: numerator should use CRVS births for 
year t after adjusting for all late registration

• Ideally, calculate both Year 0 and ultimate completeness
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Example

• South Africa 2011‐2019

2. Reverse survival

• In theory, invididuals born at time t who survive to the date of a 
subsequent census taking place at time t+x should be counted in that
census as individuals aged x

• Census counts of individuals aged x can be used to estimate births at 
time t

• Reversal survival takes into account individuals born at t who did not 
survive to the time of census – they need to be « added back » to the 
cohort size to obtain an estimate of births

• Assumption that international migration is negligible
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Needed data

• Census population count by single year or five‐year age groups for the 
population aged less than 15 years

• Life table by single year or five‐year age groups
• From survey data or models

• Needed life table quantity: 1Lx (single‐year age groups) or 5Lx (five‐year age 
groups)

Formulas

• t=exact date of the census (e.g., 2020.25 if April 1, 2020)
• Formulas for single‐year age groups:
B[t‐1,t] = 1N0*l0/1L0
B[t‐2,t‐1] = 1N1*l0/1L1
B[t‐3,t‐2] = 1N2*l0/1L2
Etc..
• Formulas for five‐year age groups:
B[t‐5,t] = 5N0*5*l0/5L0
B[t‐10,t‐5] = 5N5*5*l0/5L5
B[t‐15,t‐10] = 5N10*5*l0/5L10
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Births by calendar year

• Reverse survival method estimates births for 1‐year periods or 5‐year 
periods before the date of the census
• These will not coincide with calendar years unless the census takes place 
on January 1
• Need to use interpolation to estimate births by calendar year

• Assume that births for 1‐year period takes place on average .5 year before the 
census

• e.g., if census date is 2020.25, births will be estimated for 12‐month periods 
centered at 2019.75, 2018.75, 2017.75, etc. 

• Use interpolation to produce estimates of annual births at the mid‐year of each 
calendar year: 2019.5, 2018.5, 2017.5, etc.

• These estimates of annual births give the denominator of completeness 
estimates

Interpolation example
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Caution

• Method is sensitive to census underenumeration as well as age 
misreporting (e.g., age heaping) 

• Should be not used going back more than 15 year prior to the census

• Mortality assumption is not very consequential

3. Applying fertility rates from survey data

• A number of survey programs produce estimates of age‐specific 
fertility rates (DHS, MICS, etc.)

• Often more reliable than fertility estimates based on births reported 
in the census

• Together with population counts, fertility rates can be used to 
estimate annual births, i.e., the denominator of the completeness 
formula
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Needed data

• Age‐specific fertility rates in five year age groups, from age 15‐19 until 
45‐49, taken from a recent survey: 5F15, 5F20, 5F25, 5F30, 5F35, 5F40, 5F45
• Determine if fertility rates calculated for 3‐year or 5‐year period 
preceding the survey

• Counts of women in five year age groups, from age 15‐19 until 45‐49, 
taken from census or annual population estimates
• Should pertain to time t‐1.5 or t‐2.5, with t=date of the survey, depending on 
the period over which fertility rates are calculated (3‐ or 5‐year period)

• Use interpolation if census or population counts do not exactly match these 
dates

Formula

• Use estimated annual births as the denominator of the completeness 
formula



8

Caution

• Sensitive to census underenumeration

• Survey‐based fertility estimates come with uncertainty due to small 
sample size – results should be interpreted with uncertainty in mind 


