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2010 Brazilian Population and Housing Census

« The Population and Housing Census is certainly the most
complex and massive operation conducted by a National
Statistical Office in any country.

« The 2010 Brazilian Census collected basic population and
housing characteristcs in the entire country for a single reference
date: the night of July, 31st 2010.

e Census data allow analysis in terms of statistics on persons and
households for a wide variety of geographical units ranging from
the country as a whole to municipalities and neighbourhoods.

« The 2010 Braziian Census Incorporated a series of
methodological and technological innovations, being the first fully
digital national census of almost 200 million people.
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MOTIVATION

There area several sources of non-sampling errors that
can affect quality of census data.

OBJECTIVE

Analyse Census paradata to Identify potential

C
C

eterminants of non-sampling errors associated to the
ata collection process of the 2010 Brazilian Census.

How?

Using data obtained from the field work monitoring
system that provided information about divergences
observed between data collected by enumerators and
supervisors who carried out follow-up interviews in those
households selected on the supervision/monitoring plan.
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Databases

Paradata
e Supervision/monitoring system

Divergences between data colected by enumerators
and supervisors

e Field Staff human resources data

Socio-demographic characteristics of enumerators and
supervisors

» Operational data
Time of interview, duration of field work, etc.

—Census Data
Census Microdata
Socio-economic characteristics of respondents

V \4

Matching procedure of Census data and paradata
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Scope of the Study

» Respondents reporting their own information
» Enumerators who had performed at least 5 completed

Interviews

» Supervisors who were responsible for managing 5 to 20
Interviewers

» Data from 5 Brazilian States (one in each of the 5 country
regions )

= Amazonas (North)

= Alagoas (Northeast)

* Rio de Janeiro (Southeast)
= Santa Catarina (South)

= Mato Grosso (Central West)
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Analysis of the divergence between data collected b vy
Census enumerators and supervisors

Variable of Interest: Occurency of Divergence

v — {1 if there is divergence
0 otherwise

Y ~Bernoulli (p)

Y=1 if there Iis divergence between information
collected by enumerator and supervisor on at least
one of the main socio-demographic questions:

v Age

v Sex
v Know how to read and write (literacy)
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Data Collected by S upervisors in Follow -up Interviews for
Households S elected by Census Supervision System

Percentage of Divergences on Main Questions per Sta  te
2010 Brazilian Census Supervision System

main questions checked on follow-up
Interviews - % of Divergence

Stat IFct)IIov_v-up Know how Divergence in
ares MEIVIEWS 16 read and Sex Age atleast one
write guestion
Alagoas 16,730 4.22 0.50 3.90 8.16
Mato Grosso 25,836 2.81 0.70 4.14 7.24
Rio de Janeiro 106,347 1.37 0.72 3.56 5.39
Amazonas 21,281 1.88 0.62 3.12 5.34
Santa Catarina 46,512 1.34 0.59 3.01 4.75

Brazil 1,237,827 2.44 0.61 3.46 6.20
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Empirical Evidence — Percentage of Divergence According to
Respondent and Household Characteristics

ENCE
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Respondent and Household Characteristics

Percentage of Divergences by Sex of Respondent per State
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Empirical Evidence — Percentage of Divergence According to

ENCE
Percentage of Divergences by Enumerator’s Percentage of Divergences by Sex of Enumerator per State
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Q Empirical Evidence — Percentage of Divergence According to
the Supervisor Socio-Demographic Characteristics

Percentage of Divergences by Supervisor's Educational Percentage of Divergences by Sex of Supervisor per State
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Hierarchical Data Structure

Level 2

14
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Hierarchical Models for Divergences

Respondents  gpymerators  Supervisors

Q " "R S~ s
Logit (T[ijk) = IBOjk + 2 .Bqujki + 2 yrerk + 2 0 Wik
q=1 r=1 s=1 -

random effect

fixed effects;/ covariates
fo — intercept
Boik = Bo + uox + vojx Yok ~ N (0, U,fo) — Variance Component due to Supervisors

Vojk ~ N (0, 030) — Variance Component due to Enumerators

Tk is the probability of divergence between information collected
by enumerator and supervisor on at least one of the main socio-

demographic questions: sex, age and literacy for Respondent /,
Enumerator j and Supervisor k.
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ODDS RATIOS

ENCE Effects RJ SC MT AL AM
Level 1 — Respondent and Corresponding Household

Age 1.007 1.011 1.018 1.017 1.006
Sex

Male/ Female 1.258 1.292 1.188 1.258 1.265
Know to read and write

Yes/ No 0.225 0.146 0.289 0.425 0.194
Race

White / Non White - 0,842 - - -
Form of reporting age

Date of Birth / Declared age 0.616 0.505 0.303 - -
Relation with household reference person

Reference person or spouse /Other 0.887 0.737 - - -
log 10(per capita household income ) 0.874 0.841 0.898 0.898 -
Number of Bathrooms 0.872 0.857 0.895 0.827 0.888
Type of questionnaire

Short / Long form - - 1.272 - -
Reference Person in hous ehold

Only one / More than one - - 1.175 - -
Not reported/ More than one - - 1.094 - -

Electricity

Direct from provider/ Other form or do not have - - - - 0.633
Sewage Disposal

Piped sewer system/ Other form - 1.159 - - -
Type of family

One person or nuclear family /Other type 0.839 0.757 0.796 - -
Time of Interview

6pm or before / After 6pm 0.896 - - - -

Leve 2 — Enumerator

Educational Attainment
Up to Secondary / Bachelor - - - - 1.221

Level 3 — Supervisor

Educational Attainment
Up to Secondary /Bachelor - - 1.231 -
Age - - - 1.014
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Intraclass Correlation Coefficient
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Random Effect

State Supervisor (p,,) Enumerator (p,,,) Total(p,,+py,)
RJ 0.111 0.120 0.231

SC 0.049 0.118 0.168

MT 0.092 0.049 0.142

AL 0.043 0.029 0.071

AM 0.092 0.129 0.221

Composition random effects
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Predicted Probabilities According to Respondent A
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Conclusions

It is noticeable that model incorporates many more explanatory
variables (fixed effects) associated with respondent characteristics
than those related to the enumerators or supervisors.

Modelling results indicate that odds in favour of divergence
Increase when respondents are older men living in poorer
households.

Socio-Demographic characteristics of enumerators and supervisors
did not show a consistent effect on the probability of divergence for
all states.

This works provides new evidence on how the hierarchical
management of the field work process is associated with the
probability of divergence in different country regions.

It constitutes the first initiative of combined use of paradata and
Census data to contribute to improving future Census and surveys
In Brazil. 20
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