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O Basic tools Eocus of the

= Graphical analysis presentation
= Population pyramids
= Graphical cohort analysis

= Age and sex ratios

= Summary indices of error in age-sex data
= Whipple’s index
= Myers’ Blended Method

O Uses of consecutive censuses

United Nations Workshop on Census Data Evaluatiamoi, Viet Nam
2-6 December 2013



= United Nations Stahshns DWIEIOI‘I

d Planning purposes — health services, sales
programs, school, voting, labour supply

d Social science, economist, gender studies

d Studying population dynamics - fertility,
mortality, migration

Insight on quality of census enumeration

Having strong effect on other characteristics
of a population

» Determined by fertility, mortality and
migration, and follows fairly recognizable
patterns

(I
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What to look for at the evaluation

d Possible data errors in the age-sex
structure, including

JAge misreporting (age heaping and/or age
exaggeration)
dCoverage errors — net underenumeration(by
age or sex)
d Significant discrepancies in age-sex
structure due to extraordinary events

dHigh migration, war, famine, HIV/AIDS
epidemic etc.
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* prOaC es O collec |ng ageJnﬂﬂdNatiﬂnsStalislicsniuision
and its impact on quality

|

d Age - the interval of time between the date of birth
and the date of the census, expressed in completed
solar years

d Two approaches

d The date of birth (year, month and day) - more precise
information and is preferred

d Completed age (age at the individual’s last birthday) -
less accurate
» Misunderstanding: the last, the next or the nearest birthday?
» Rounding to nearest age ending in 0 or 5 (age heaping)
» Children under 1 - may be reported as 1 year of age
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- Population Pyramid

d Basic procedure for assessing the quality of census data on age
and sex

d Displays the size of population enumerated in each age group
(or cohort) by sex

d The base of the pyramid is mainly determined by the level of
fertility in the population, while how fast it converges to peak is
determined by previous levels of mortality and fertility

d The levels of migration by age and sex also affect the shape of
the pyramid
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pulation pyramid (1)
— high population growth

United Nations Statistics Division

South Africa 1996
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— low population growth

S

Population Pyramid, Italy 2010
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- detecting errors

oz

"~ Population pyramid (3)

Population Pyramid, Yemen, 1975
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Population size

= Under enumeration of young
children (< age 2)

= Age misreporting errors (heaping)
among adults

= High fertility level

= Smaller population in 20-24 age
group — extraordinary events in
1950-557

= Smaller males relative to females in
20 - 44 - labor out-migration?

Source: Tabulated using data from U.S. Census
Bureau, Evaluating Censuses of Population and
Housing
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Populat|on pyramid (4)- detect| ng erro

Population pyramid, Bangladesh, 2001
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Population pyramid (5)
- line instead of bars
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Age and sex structure, Bangladesh, 2001
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Age and sex structure, Bangladesh, 2001
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O Tracking actual cohorts over multiple censuses

d The size of each cohort should decline over each census due to
mortality, with no significant international migration

d The age structure (the lines) for censuses should follow the
same pattern in the absence of census errors

d An important advantage - possible to evaluate the effects of
extraordinary events and other distorting factors by following
actual cohorts over time
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Graphical cohort analysis — Example (1)

E Microsoft Excel - Population_five years age group_Rep. Korea_ 1991.xls
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16 [1962-1966 2189388 2074617 2218744 2086781 2155273 2070051
17 [1957-1961 2187801 2071235 2174116 2086932 2040905 2013580
18 [1952-1956 1679100 1504562 1597944 1556192 1492110 1518735
19 |1947-1951 1301987 1243808 1204911 1188960 1105062 1175595
20 [1942-1946 1095420 1060037 098970 1057538 857384 088875 [ | 3
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Graphical Cohort Analysis, Republic of Korea, Male
1991, 2001 and 2011 censuses

Fristics Division
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Graphical cohort analysis — Example (2)

Graphical Cohort Analysis, Republic of Korea, Female,
1991, 2001 and 2011 censuses
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Age ratios (1)

d In the absence of sharp changes in fertility or mortality,
significant levels of migration or other distorting factors, the
enumerated size of a particular cohort should be approximately
equal to the average size of the immediately preceding and
following cohorts

d The age ratio for a particular cohort to the average of the counts
for the adjacent cohorts should be approximately equal to 1 (or
100 if multiplied by a constant of 100)

d Significant departures from this “expected” ratio indicate either
the presence of census error in the census enumeration or of
other factors

United Nations Workshop on Census Data Evaluattamoi, Viet Nam
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Age ratios (2)

d Age ratio for the
age category x to
X+4

5ARX = 2 * 5Px

sAR, = The age ratio for the age
group X to x+4

P, =The enumerated
population in the age
category x to x+4

sP,.s = The enumerated
population in the adjacent
ower age category

sP,+s = The enumerated
population in the adjacent
nigher age category
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_-Smex ratios (1) - calculation

Sex Ratio = M, /F,

SMx — Number of males enumerated in a specific age
group

5Fx — Number of females enumerated in the same age
group
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_Sex ratios (2) - plotting
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Sex ratio - Thailand 2000
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Cohort analysis, sex ratio, China
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Sex ratios (3) — cohort analysis
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Summary indices - Whipple s Index

d Developed to reflect preference for or avoidance of a
particular terminal digit or of each terminal digit

d The original Whipple s index measures age heaping for
the ages ending in 0 or 5

O It assumes a linear distribution of ages in each five year
age range- linear decrease in the number of persons of
each age within the age range considered

d The choice of the range 23 to 62 is standard, but largely
arbitrary. In computing indexes of heaping, ages during
childhood and old age are often excluded because they
are more strongly affected by other types of errors of
reporting than by preference for specific terminal digits

Source: Shryock and Siegel, 1976, Methods and Materials of Demography
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Whipple s Index (2)

d Ranges between 100, representing no preference for "0”

or "5” and 500, indicating that only digits "0” and "5”
were reported in the census

d If heaping on terminal digits "0” and “5” is measured;

x100

4 If the heaping on terminal digit “"0” is measured;

Pyt Pt R+ Ry

x100
(1/10)Z(P23 +P, +....... +P,+P,+P,)
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hipple s Index (3)

O The index can be summarized through the following

categories:
Value of Whipple'’s Index
e Highly accurate data <= 105
e Fairly accurate data 105 - 109.9
e Approximate data 110 - 124.9
e Rough data 125 - 174.9
e Very rough data >= 175

United Nations Workshop on Census Data Evaluatiamoi, Viet Nam
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Whlpple s index around the world

eMany of the countries that continue to have high
Whipple’s Index values are in Sub-Saharan Africa

Whipple's Index Yalue

. < 105 Yery accurate data
. 105 - 109.9 Fairly accurate data
D 110 - 1249  Approximate data

= =
. 125 - 174.9 Rough data
=

. =175 Yery rough data

United Nations Workshop on Census Data Evaluatiamoi, Viet Nam
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Myers Blended Index

Q It is conceptually similar to Whipple s index, except that
the index considers preference (or avoidance) of age
ending in each of the digits 0 to 9 in deriving overall age
accuracy score

d It is based on the principle that in the absence of age
heaping, the aggregate population of each age ending in
one of the digits 0 to 9 should represent 10 % of
population

d The theoretical range of Myers™ Index is from 0 to 90,
where 0 indicates no age heaping and 90 indicates the
extreme case where all recorded ages end in the same
digit

United Nations Workshop on Census Data Evaluattamoi, Viet Nam
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Myers’ Blended Index: Example

[_' Microsoft Excel non-commercial use - Population_five years age grouo_Bangladesh_2011.xls [Compatibility Mode] =]
A B c D E F G H K L wi_
1 Bangladesh 2001
2 Male Female Myers' Blended Method-Bangladesh Census 2001-Females
13 10 2325193 2034385
14 11 1137231 1048173 Sum of population ages Deviation
15 12 2259700 1941453 ending in terminal digit ~ Weights (given) Blended Population from 10%
13 Rowi/Cell 3

16 1211177 Terminal digit From 10#x From 20+x Column1 Column 2 (1}x(3]+(2]x(4] J28 abs(6)-10
17 14 1456134 1311117 T @ T B T @ (5) © @
18 15 1769894 1392536 0 12,521,437 10,487,052 1 9 106,904,905 28.46 18.46
19 16 1209970 985516 1 2,154,416 1,106,243 2 8 13,158,776 3.507 6.50
20 17 999020 773996 2 5,237,304 3,295,851 3 7 38,782,869 10.33 0.33
21 18 1706287 1825155 3 1,198,031 4 6 16,571,574 4.41 5.59
29 19 646732 767374 4 2,400,234 1,089,117 5 5 17,446,755 465 5.35
23 20 1827496 2623507 5 9,576,307 8,183,771 6 4 90,192,926 24.01" 14.01
24 21 516934 577905 6 2,251,745 1,266,229 7 3 19,560,902 521 4.79
25 22 1370308 1669967 7 2,102,798 1,328,802 8 2 19,479,988 5.19 4.81
26 23 564204 8 4,142,463 2,317,308 9 1 39,599,475 10.54" 0.54
27 24 638938 676473 9 1,389,238 621,864 10 0 13,892,380 3.70 6.30
28 25 2019173 2938082 Total 375,590,550 66.69
29 26 680305 724225
30 27 708991 764711 Summary index of age preference = Total/2 33.35
31 28 1211640 1275930
32 29 338216 320741
33 30 2489499 2706528
34 31 259229 237026
35 32 971399 847528
36 33 359182 287775
a7 34 262665 220888
W 4> b Shaetl  Sheet? . Sheetd . age ratiol . Sheets  age ratio | Myers <¥3 & [ m

Bl G s ¢ elelmjialc]a] Fos: 860G
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Conclusmn Uses and limitations

d Assessment of the age and sex structure of the population
enumerated in a census is typically the first step taken in
evaluating a census by means of demographic methods

d Demographic methods provide:

d A quick and inexpensive indication of the general quality of
data

A Evidence on the specific segments of the population in which
the presence of error is likely

d “Historical” information which may be useful for interpreting
the results of evaluation studies based on other methods

and in determining how the census data should be adjusted
for use in demographic analyses

United Nations Workshop on Census Data Evaluattamoi, Viet Nam
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Conclusion: Uses and limitations

d The major limitation of age and sex structure analysis is that it
is not possible to derive separate numerical estimates of the
magnitude of coverage and content error on the basis of such
analyses alone

A It is often possible to assess particular types of errors which are
likely to have affected the census counts for particular segments
of the population. Estimates of coverage error from other
sources often are required to verify these observations.
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