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Abstract
The need for appraisal of data from population censuses part from the perception that
there are errors in this information. Evaluation studies to analyze results, processes
and operations used in a census are of great importance, and ensure that both
producers and users have the necessary information to measure the quality of collected
data. We propose in this paper a new way to evaluate the information quality of census
data through a Quality Indicator of the Questionnaires (QIQ). This indicator allows
identifying individuals and households in which quality of information is better or
worse. For this, some indicative of problems in the quality have been taken, such as
age declaration for not knowing the date of birth; registers with ill-defined, ignored or
imputed answers; among others. The indicator enables us identify specific
characteristics related to people and households with problems of quality, including
for certain geographic areas or domains. From this analysis, the dedication of
concentrated efforts can be made in the next operations of data collection on these
specific groups. Furthermore, some demographic or statistical methods could be
performed with the best sets of information.
Keywords: Demographic censuses, Quality Indicator of the Questionnaires,
evaluation.
1. Introduction
The need of assessment of population censuses comes from the perception that
there are errors in census data. Thus, evaluation studies to analyze the results,
processes and operations used in a census are needed for ensure to producers and users
the necessary information to evaluate the quality of results and the accuracy of the
answers in the questionnaires.
“The purpose of census evaluation is to provide users with a level of
confidence when utilizing the data, and to explain errors in the census
result. It is therefore important to choose an appropriate way of sending
out these messages to the right group of people.” (United Nations, 2008)
Errors in the census results are classified into two general categories – coverage
errors and content errors. This paper is concerned mainly in evaluation of the content
errors. According CELADE/CEPAL (2011) few studies are done to assess the quality
of the content of the questionnaires. The problems in the quality of census information
may occur at different times of the census: during the phases of planning, fieldwork or
in the procedures after the data collection.
The quality of questionnaires depends on the correct application of the concepts
in the interview, and is influenced by several factors related to the completion of the
questionnaire by the enumerators, as well as by the ignorance of the characteristics of
other household members by the interviewees. The need of agility in operations
intensifies the occurrence of problems in the data, and it is necessary develop new
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strategies to minimize errors.
According CHACKIEL (2009), the evaluation of census data has been treated as
marginal in relation to the effort devoted to preparation, implementation and
dissemination of the census. In this sense, the author suggests a greater emphasis on
the discussion of the assessment, both to generate a quality indicator of census as to
improve future operations.
The census is the main activity undertaken by an official institute of statistics,
and is also the most important source of demographic information in a country. In
activities of this magnitude is inherent the existence of coverage and quality problems.
Thus, is essential evaluate and measure such problems, besides the continuous search
for improvements of the collected information.
At the time of publication of the results of a census, the Institute of Official
Statistics has the commitment with the transparency regarding the quality of the
statistics produced, which comprises providing users with information necessary to
evaluate the quality and accuracy of the answers of the questionnaires.
In the Brazilian Census of 2010 the tools of control and evaluation of field work
were totally improved compared to previous surveys, especially by new technologies.
The introduction of handheld computers in the gathering of information was of great
importance in this process, since it allowed the application of some basic rules of
consistency, as well as the instant encoding of some questions (Religion, Migration,
etc.). The introduction of handheld computers also enabled the implementation of a
fully computerized and automated system of supervision. With this system the
supervisor checked periodically the coverage and quality of data collected by
enumerators through route conferences and reinterviews.
The main purpose of this work is to suggest a new way of assessing the quality
of information contained in the census by creating a synthetic indicator, called Quality
Indicator of Questionnaires (QIQ). This indicator helps to identify individuals and
households in which quality of information is better or worse. For this, we use some
variables taken as indicative of problems in the quality of information, such as age
declaration for not knowing the birth date; answers like "do not know", imputed
variables (due to non-response or inconsistencies) and ignored. We should emphasize
that the intra-record consistency is guaranteed in the process of data editing and
imputation. The cases considered, although not inconsistent, indicate that there was a
problem or omission in the declaration of some person's information, which allows us
have suspicions about the integrity of the other information in this questionnaire.
Even subject to errors the census information are very valuable. With a better
understanding of these limitations by users there is a great gain of exploitation of their
results and, consequently, a better understanding of sociodemographic reality of the
population.
2. Methodology
As stated earlier, to create the index we evaluated the proportion of imputation
and questions with answers ignored / not know in each of the blocks2 in relation to the
total questions answered in the respective block.
Based on analysis of these ratios, thresholds were set at three levels for each
block. Therefore, being p the proportion of imputed questions or answers ignored /
not known for the person in block . The levels were set:
= 0;
∈ (0,0.1)
and
∈ [0.1,1]. Thus, the variables with the total blocks in a given level in the
2
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second and third level are defined as:
= ∑
(0 <
< 0.1)
= ∑
( ≥ 0.1)
Where
1,
if d is satisfied
I(d) =
0,
else
The quality indicator of the questionnaire at the individual level was defined
from the variables I and I as follows:
If I ≥ 2 then QIQ = ( )ℎ +,-,., ,../. 012/12,1).3),4;
Else, if I = 1 then QIQ = ( )ℎ +,-,., ,../. 2/12,1).3),4;
Else, if I ≥ 2 then QIQ = ( )ℎ ,../. 012/12,1).3),4;
Else, if I = 1 then QIQ = ( )ℎ ,../. 2/12,1).3),4;
Else, QIQ = ( )ℎ/0) ,../.
The QIQ is a qualitative index, in which the first category expresses problems of
the questionnaires with high concentration in more than one block. The last category
expresses the questionnaires without problems in relation to the characteristics
considered. From the conceptual point of view and also from the point of the behavior
of certain socioeconomic variables analyzed, questionnaires with QIQ =
( )ℎ +,-,., ,../. 2/12,1).3),4 and ( )ℎ ,../. 012/12,1).3),4 show similar
aggregate behavior.
3. Results
Initially, it is important to note that is relatively small the number of people with
imputed variables and with answers like "not know", "ignored", etc. Of the
190,755,799 individuals listed in the Brazilian Census of 2010, 143,841,358 (75.4% of
the total) had no problems in the questionnaires according to the criteria used. This is
the amount of questionnaires classified as "without error", showing a reasonable
indicator of quality for the Census. Among the other questionnaires 23,805,459 people
(or 12.5% of the total) were classified as "with error concentrated", 1,088,957 (0,6%)
“with error unconcentrated”, 20,647,959 (10,8%) “with severe error concentrated”
and finally 1,372,067 (0,7%) “with severe error unconcentrated”.
Among all, the block of poorer quality was the referred to the labor investigation,
with just 86.1% of questionnaires without error and 5.2% with severe error. The
remaining blocks tend to have better quality, with over 95% of the questionnaires
without errors. The best of them refer to education, with 98.8% without error.
Analyzing percentage of errors of each block separately allows understanding the
contribution of errors of each block in the aggregate indicator. Among questionnaires
with moderate errors, significant part is due to errors in the block of labor. Because
this is the largest block in terms of items, there is also a higher possibility of moderate
errors occurring therein, since the indicator is calculated in percentage terms. Among
the questionnaires that present severe concentrated error, greater participation is also
on the labor block. Also appear, in an important representation, the migration block, to
a greater extent, and the fertility block, to a lesser degree. The “general
characteristics” is one with the lowest participation among this QIQ group with severe
error unconcentrated. Among the questionnaires with severe error in more than one
block, the migration block has larger share than the labor block. Within this group,
67.8% of all errors are due to errors in the migration block, and 67.6% of that has
participation in the labor block. Among the women who answered fertility block and
who are in the group, fewer than half have more than 10% error in this block. The
education block has the lowest value of 23.3%.
Then, analyzes were conducted comparing the five classification categories
according to some variables of interest.
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Figure 1-Population distribution by selected variables, according to QIQ.Brazil,2010.
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Note: A - distribution by sex and age; B – distribution by family relationship with the head of
household. C - distribution by race/color; D - distribution by educational level; E - distribution
by range of minimal wage (R$510 or approximately $250); F - distribution by State; G percentage of questionnaires with error by municipality
Source: Brazilian Population Census of 2010, IBGE.
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Figure 1-A shows the distributions by sex and age are quite different between the
groups. People with QIQ = without error have characteristics similar to the structure
of the population as a whole. In groups where there is some error in the
questionnaires, children's participation is much lower, especially for the two groups
with errors in more than one block. This is especially true according to the questions
that each age group is subject - children under the age of 10, for example, do not
respond blocks of fertility and labor, and other specific questions, such as marriage.
Groups with severe error show a higher concentration among women - especially in
the group with problems in more than a block - which can be justified by the fact that
only women respond to fertility block, and this is the block that has a higher
concentration of severe errors. The two groups with moderate error, on the other hand,
are more concentrated in the questionnaire for men, since they tend to have greater
participation in the labor market, which is the block that had the highest percentage of
errors, especially errors moderate. Draws attention the preference for terminal digits in
the age declaration in this group, especially those ending in 0 and 5. This fact is
probably due to the high representation in this group of people who did not know the
date of birth and declared the age.
The distribution of QIQ by the relationship with the household head, it is
interesting to note the high percentage with some kind of error for individuals
considered household employees, boarders, housemates, cohabiting, which is justified
because these are groups whose answers can be more difficult to capture. The
household head and the closer members of them tend to show the highest percentage
in the referred group (Figure 1-B).
Regarding the distribution of the indicator by color/race, we note that the worst
indicators are in the group of those who declared themselves as yellow (Asian),
followed by Indians, with 72.4% and 72.8%, respectively, of questionnaires without
error and 1.1 % and 0.9% with severe error unconcentrated. For those who reported
they were white, which was the group with the best quality indicators, these values are
76% and 0.7% respectively (Figure 1-C).
The behavior of indicators by level of education and income are analyzed
together, since these two variables are highly correlated. There has been a slight
deterioration in the indicators insofar increase the level of schooling. In the more
educated group - graduated - the worsening of information is more expressive, which
can be partly explained by the particularities of the questions that these people were
subjected, for example, the course description. Concerning income, except for the
group with zero income, there is a gradual worsening of the information insofar as
income increases. These results are revealing a fact already observed in the field
operation, which is the difficulty in capturing the information of noblest areas, where
residents tend to be more educated and often spend the day away from home, beyond
offer a greater degree of denial (Figure 1-D and Figure 1-E).
Besides analyzing sociodemographic characteristics related to specific
population that presents the main problems in the quality of the questionnaires, it is
also possible, from the construction of this indicator, identify certain geographical
areas or most problematic areas, in order to try to understand the main reasons for the
problems occurred, and devote a concentrated effort in the next census.
The regional distribution of the index shows an important differential between
the Federative Units (FU) and municipalities. The Federal District is the unity with the
lowest percentage of QIQ = “without error”, with only 60.6% of people in this group.
As a result of this, the local has the highest percentage in groups with severe error,
getting to have 24.5% of people in the two groups with more than 10% of error. On
the other hand, the five states with the best information quality – Piaui, Paraiba, Minas
Gerais, Rio Grande do Sul and Sergipe – have about 80% of the population in the
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group with QIQ = “without error”, with good quality of their questionnaires. It is
important remark that there isn’t a clear association of this index with the
socioeconomic characteristics of each FUs, indicating a possible operational influence
in each of them (Figure 1-F).
An analysis of cities reinforces the regional disparity between them. On the one
hand, there are eight cities that had less than 50% of the questionnaires classified as
QIQ = without error, while in other 33 cities this percentage was over than 90%. The
information tends to be of better quality in smaller cities. Among the group of cities
with less than 20,000 inhabitants, 78.4% of the questionnaires do not present any
error, and only 0.5% has a severe error unconcentrated. In larger cities, with more than
500,000 inhabitants, are remarkable decline in the quality of the questionnaires, with
just 73.4% of the questionnaires with QIQ = "without error" and 1% with severe error
unconcentrated.
By the Map (Figure 1-G), which shows the cities according to the percentage of
questionnaires with some kind of error it is possible to undertake a better assessment
of the regional distribution of the quality of information from the 2010 Population
Census. Besides identifying the states that showed the cities with the worst indicators
of quality information, it is also possible to observe that the questionnaires with higher
percentages of error are concentrated in large cities, the capital and its surroundings.
Even among the states with the best quality of information, there is a large
concentration of poor quality information in their capitals and metropolitan regions.
4. Conclusions
The census is the main activity undertaken by an official institute of statistics,
and is also the most important source of demographic information in a country. In
activities of this magnitude is inherent the existence of coverage and quality problems.
Thus, is essential evaluate and measure such problems, besides the continuous search
for improvements of the collected information. At the time of publication of the results
of a census, the Institute of Official Statistics has the commitment with the
transparency regarding the quality of the statistics produced, which comprises
providing users with information necessary to evaluate the quality and accuracy of the
results answers of the questionnaires.
This paper proposed a new method to evaluate the quality of information
contained in the census through the creation of a Quality Indicator Questionnaires
(QIQ), dividing the questionnaires of people into three groups: no error, with error and
with severe error. Thereby, it was possible to observe some sociodemographic
characteristics that may be related to the quality of information, and spatial patterns
quite different. These analyzes, besides clarifying users about the quality of published
information, to improve its use and interpretation, can also be used to identify sources
of errors to aid in planning future research.
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