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Cohort survival ratios

• In effect, an elaboration of graphical cohort analysis (covered in 
Part 2(iii))
• Uses data from an earlier inquiry to evaluate the enumerated count at a 

subsequent inquiry

• The principal explanation of the difference should be mortality
• births other than age 0 are non-existent; 

• migration is generally less significant than mortality, but perhaps still matters 
substantially at young adult ages

• But be alert to external events (war, famine, disease) that might account for 
differences beyond that expected



Cohort survival ratios

• In addition, EITHER or BOTH inquiries may be differentially 
affected by undercounts or inaccurate adjustment from PESs
• This creates a conceptual difficulty in trying to assess, when the data 

do not agree, which (if not both) of the inquiries are inaccurate
• Have to rely on other investigations and knowledge of the quality investigations 

into the previous inquiry to understand the likely explanations



Cohort survival ratios

• Imagine two censuses conducted exactly 10 years apart

• Since, in general, the number in a particular age cohort [x, x+5) 
ten years ago defines the same population aged [x+10, x+15) at 
the time of a second census other than those in that cohort who 
died in the intervening period between the censuses, we can use 
this to estimate the survival ratio for that cohort:

is the cohort survival ratio (CSR) of 
the cohort aged x to x+5 at time t2
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Cohort survival ratios

• In general terms: 

• And if the two censuses are 10 years apart:

t

t x

x t

x t t

N
CSR

N
 


2

2

1

2 1

5

5

5 ( )

t

t x

x t

x

N
CSR

N



2

2

1

5

5

5 10



Cohort survival ratios

• We can assess the reasonableness of this ratio 
• By themselves, and/or

• In conjunction with an actual or assumed set of life table survival rates

• In the absence of net migration, a cohort survival ratio in excess 
of 1 is impossible, and suggests that
• The first inquiry is undercounted/underadjusted, and/or

• The second inquiry is overcounted/overadjusted



Cohort survival ratios

• Equally, since female mortality in almost all populations and at 
almost all ages is lighter (lower) than male mortality, the ratio of 
male to female cohort survival ratios for the same cohort 
should not be greater than 1
• Two possible exceptions are 

• At childbearing ages, when maternal mortality may come into play

• If there are fundamentally different age profiles by sex of a prevalent medical 
condition (e.g. HIV)



Cohort survival ratios

• Example: South Africa 2001-2011







Cohort survival ratios

• If you have available to you a set of (sex-specific) life tables 
that, you hope, reasonably describe the mortality during the 
intercensal period, you can then compare the cohort survival 
ratios already derived with those implied by that life table
• In life table terminology, the life table survival ratio is the ratio of ‘big 

Ls’ for the appropriate age groups:
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Cohort survival ratios

• Where might you source such life tables?
• Internal life tables used or produced by your national statistical office

• Country-specific life tables used by the UN WPP

• Another, appropriate!, life table

• Some cautions though
• A single life table for the rough midpoint of the intercensal period may 

NOT be appropriate if mortality is changing rapidly – so may have to 
derive a blended life table from other tables

• The life table HAS to reasonably describe mortality



Cohort survival ratios

• The investigation is simply, then, to compare
• The survival ratios, by age and sex, derived already from the census 

with the equivalent survival ratios from the life tables chosen;

• The percentage difference, by age and sex, between the survival ratios 
from the censuses and the life tables; and

• The ratio of male:female survival ratios by age from each



Cohort survival ratios

• South Africa 2001-2011 (as before)

• Life table selected: UNWPP for the period 2005-2010 (roughly 
centred at 2007)
• Likely to understate mortality to some extent as a consequence of high 

AIDS mortality in the early part of the intercensal period









Balance equation analysis

• The ‘balance equation’ is a demographic accounting identity (in 
other words, it HAS to hold), connecting the population at two 
points in time, t and t+k :

• So, if we have births and deaths by age cohort in the period, and 
(perhaps) some estimate of migration, we can see how well the 
two estimates of the population size stack up

• In order to adopt this approach, need a complete count of the 
population at two points in time as well as births and deaths, so 
requires census and civil registration data
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Balance equation analysis

• The same balance equation can be applied to the population in 
a particular age cohort:

• NOTE! The D, I and O are specified on a COHORT basis, being 
those who are (would have been) between x and x+5 at the time 
of the second census, ten years after the first
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Balance equation analysis

• This is a (very) difficult analysis in most developing countries as 
it requires a comprehensive, accurate, and complete 
independent estimates of births, deaths, and migration over the 
period
• Most often these estimates would come from a civil registration and 

vital statistics system, or a national population register

• But should those data be available, with appropriate adjustments for 
incompleteness, they can shed insight into the quality of the census 
data



Comparison with other projections

• A final check on the overall age and sex composition of the data 
is to compare the results with the output of previously-
conducted population projections.

• Since those projections would have been parameterised off 
other, recent, data (e.g. a DHS) and data from other sources, 
and calibrated to be consistent with earlier data, significant 
deviations in the data being analysed should give cause for 
concern



Comparison with other projections

• Sources of such alternative projections include
• NSO in-house projections

• The population projections done by the UN Population Division (the 
‘World Population Prospects’)

• Projections done by other international agencies (e.g. the World Bank)

• Projections done by other entities (e.g. IHME)



Comparison with other projections

• In using these, comparator estimates should be interpolated to 
the census/survey date
• And, if doing retrospectively, be careful of recursion, in which the other 

series is updated on the basis of the data being evaluated

• If using data other than from a census, one can still compare 
the age-sex distribution from a survey with that indicated by the 
projection, provided the survey is designed (and weighted) to be 
representative at the scale of the projection

• Explanations for major discrepancies must be offered









Understanding the whole count

• After all these investigations, you have to start pulling together 
ALL the results, to build an overall picture of the essential 
enumeration of the population in your data (by age and sex)
• Explanations for major discrepancies must be offered

• You can’t invoke contradictory explanations for two different findings 
from the same data 
• E.g. “High migration explains …” vs. “This is explained by low migration …”

• In other words, as in legal proceedings, your story has to ‘hang 
together’



Reminder!

• If you have any queries or questions on this material, please 
email Thomas.Moultrie@un.org, copied to escap-crvs@un.org

• I will do my best to answer questions, either by return of email, 
or in the first plenary session on 27 May 2022
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