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In the 2011 census, for the first time in the popula-
tion and housing census history of Hungary, respond-
ents had three options: filling in Internet question-
naires, self-completing paper questionnaires and an-
swering census questions in an interview with an enu-
merator. The introduction of the online data collection
mode was one of the most significant innovations of
the Hungarian Statistical Office (HCSO) since prior it
had only online data supplying experience in the field
of business statistics.

One of the biggest challenges for the HCSO was to
ensure the full-coverage of the census. In addition, the
optimization of the editing procedure and the harmoni-
zation of the quality of online and paper-based data
required new methodological procedures.

The article summarizes the benefits and challenges
related to innovative solutions, such as online ques-
tionnaires, automatic coding, online monitoring sys-
tem, etc., implemented by the HCSO.
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Since the 2001 Population and Housing Census, the expectations and demands
of data providers have changed. The need for self-administration has grown, and it
has transformed dramatically the enumeration design priorities. To reach high quality
census data, the motivation of respondents is necessary, independently of the obliga-
tory nature of the data collection. As it is common in the practice of most countries,
during censuses the most up-to-date methodological and IT innovations can be em-
ployed. Thus, new enumeration methods have been introduced by the HCSO and the
increasing Internet use has allowed for the further reduction of the respondent bur-
den. New technologies and methods have emerged not only in the enumeration
methodology but also in the data processing stages. Thanks to the technological de-
velopments, significant improvements (e.g. using GIS technologies to create enu-
meration districts) have been made related to the pre-enumeration tasks and also the
steps of data processing.

The article presents the novelties of the 2011 Hungarian Population and Housing
Census. At first, it reveals how the data collection method was chosen and presents
new solutions that have made the Hungarian enumeration more effective. Finally, it
describes data capturing, coding, processing technologies and methods.

1. Choosing the enumeration method

According to the Principles and Recommendations for Population and Housing
Censuses adopted by the UN, it is important to find the most effective way of reach-
ing respondents and to reduce respondent burden.

Since the 2001 census, the response willingness of the population has dramatical-
ly decreased. The 2005 microcensus and other sample-based surveys have proved
that enumerators are getting less and less welcome when they visit people’s homes to
collect data.

These changed conditions have urged the HCSO to search for new data collection
methods that require less patience from respondents. Therefore, in the planning
phase, before the final decision on the method to be used, it was important for us to
gather as much information as we could. In addition, we carried out three pilot sur-
veys before the census, where multiple data collection methods were used simultane-
ously. Based on this survey experience, the method was continuously refined.
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2. Using the statistical address register

According to the Act CXXXIX of 2009 on the census of 2011: “...during the cen-
sus, it is not allowed to put one’s first and family name on the census questionnaire.” In
harmony with this law and to ensure the completeness of the census, all of the address-
es in scope of the enumeration were provided with a unique address identifier. This
identifier provided the link between dwellings, occupied holiday homes, other occu-
pied housing units or institutions used for communal overnight accommodation that
were found at the addresses and individuals who lived there. Due to these reasons, the
address accuracy was an important issue in the execution of the 2011 census.

In 2006, the HCSO proposed to establish a continuously actualized statistical ad-
dress register based on the 2001 census address database, to provide a basis for regu-
lar residential surveys and to integrate the address datasets used by the office. Its
concept and IT background were completed in 2007. The 2001 census address data-
base was first uploaded to the register. Since then, its dataset has been updated from
multiple sources (such as municipality reports regarding territorial changes (in parts
of settlements, public places)). One of the main objectives of pre-census pilot sur-
veys was to check the condition and quality of this dataset. The sampled settlements
were chosen to represent all of the settlement types (villages, holiday territories,
towns, towns with county rights, and parts of Budapest), so we could face every
address-related problem before the census. Although none of the samples was repre-
sentative, the surveys have provided an opportunity to reveal the weaknesses of the
register and to determine those parts that should be revised or upgraded.

Table 1 presents the accuracy of addresses in the three pilot surveys.

Table 1
Address accuracy by pilot survey
Proportion of addresses that
Size of the are Total
Year of Number of .
sample do not exist
conduct settlements (addresses) correct | corrected ‘ new
(percent)

2008 6 25000 89.8 4.9 2.3 3.0 100.0
2009 10 30 500 89.1 3.4 2.4 5.1 100.0
2010 8 22 000 82.0 10.0 5.0 3.0 100.0

In the pilot surveys, 82% to 90% of addresses were correct, while 3% to 10%
could be identified but had to be corrected because they were inaccurate or the classi-
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fication of the housing unit was incomplete or wrong. The proportion of inaccurate
addresses was extremely high in some enumeration districts. Therefore, we reviewed
the possible means of improving the quality of the address register. One of them was
the frame of the addresses of the nationwide 2010 Agricultural Census where, due to
the nature of agricultural activities, mostly village addresses were corrected. There-
fore it was necessary to find other sources to improve the quality of the city/town
address sets. For this purpose, the administrative data of newly built accommoda-
tions were used primarily. Nevertheless, the pilot surveys found that a considerable
proportion of inaccurate addresses were located in the capital. To solve this problem,
in 2010, all the addresses of Budapest were checked and (if it was required) correct-
ed in the field.

After the evaluation of pilot survey results and the correction of addresses, the
quality of the address register was good enough to be used as a frame for the popula-
tion census. Before the census fieldwork, all the addresses were assigned to an enu-
meration district. The address list that consisted of address register data and also the
map of enumeration districts ensured the full-scope enumeration of dwellings and the
population living in them.

After the implementation of the census, the HCSO assessed the quality of the
“starting” address dataset based on the address status codes recorded in the Census
Monitoring System during the fieldwork. The results showed that 85.7% of the total
5285 818 addresses were correct. 6.8% of addresses had to be corrected because
some of their component(s) (e.g. (topographical) number, building, stairway, floor,
and door number) or their function was/were incorrect. 4.0% (211 thousand) of ad-
dresses did not exist, or the enumerators could not identify them in the field. The
percentage of the new (185 thousand) addresses was 3.5%, however, their spatial
distribution was uneven. For example, in Nograd County, only 1.3% of addresses
were not included in the starting address dataset, while in Pest County, 8% of them.
On the one hand, these addresses endangered the in-time implementation of enumer-
ation, on the other hand, people living at these addresses could not respond via Inter-
net (the online response option was only possible for addresses that were included in
the starting address dataset and had a unique identifier and an identification (login)
code generated in advance).

3. Questionnaire-related novelties

When constructing the questionnaires, we had to consider several aspects. The
regulations of the European Union defining the obligatory variables were used as a
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starting point for forming the data content of questionnaires. To survey user needs,
expert forums were held covering most of the topics. In this stage, we clarified which
guestions should be included in the census questionnaires besides the minimum data
content specified by the EU. The feedbacks were different; most of them were too
detailed (the level of detail for some sets of questions exceeded that which could be
recorded by a census). Therefore, a compromise had to be reached between users’
needs and response willingness.

In parallel with finalising the topics, several wordings of the questions were test-
ed. We had to create such questionnaires whose form and content met the expecta-
tions both of professional users and respondents. Important questionnaire design
issues were as follows:

— Clarity of the questions;

— Thematic grouping;

— Logical structure and order of the questions;

— Emphatic display of the explanations;

— Position of the logical jumps between questions;
— Colour and display of the questionnaires;

— Suitability for self-enumeration;

— Appropriateness for OCR processing.

In order to examine the feasibility of the new methods to be introduced, the ques-
tionnaires were tested repeatedly. The HCSO has played an important role in the
testing phase but the most important experience derived from focus group studies. In
these studies, selected data providers were first asked to fill in the questionnaire on
their own, and then interviewers posed the same questions to them. Thereafter, their
answers given in the two ways were compared, and the reasons for any difference
were clarified with them. At the end of the interview, the interviewers asked them
opinion questions about the census.

Through the focus group tests, the reaction of respondents to each of the ques-
tions was studied and discussed with them, so we could gather some useful infor-
mation about their motivations.

Based on experience gained from the pilot studies and focus group surveys, the
following respondents needs were specified:

— The questions should be short and easy to understand,;

— The questionnaires should include visible and clear instructions,
if it is necessary;

— The questions should be easy to read, the type and size of charac-
ters are of high importance;
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— The questionnaires should not be overloaded;

— Tabular questions should not be used (since they were hard to
understand for most data providers);

— All the necessary information should be presented in the ques-
tionnaires (because only the most dedicated respondents read the man-
ual);

— For a typical household, the time for filling in the questionnaires
should be no more than half an hour.

The final structure of questionnaires was constructed using the results of the fo-
cus group surveys. (For example, the household- /family-related questions that had
been asked previously in tabular form were converted).

4. Data collection method of the 2011 census

The reference date of the census was 0:00 hour 1% October 2011, that is, respond-
ents had to provide data referring to this date. The enumeration was carried out be-
tween 1%t and 31% October 2011. After this period, supplementary data collection was
conducted from 1% to 8" November 2011 to reach any missing person.

Before the census period, enumerators checked the completeness of addresses
in their enumeration districts and delivered the respondent’s packages to the ad-
dresses. A package contained an information letter, the questionnaires (one dwell-
ing questionnaire and one personal questionnaire) and the instructions for the com-
pletion.

Respondents were offered three choices.

— The questionnaires could be filled in online between 1% and 16"
October 2011. In this case, all household members had to provide data
via Internet.

— Respondents could choose self-completion by filling in the paper
questionnaires delivered to their addresses in respondent packages.
This response option was provided also between 1% and 16" October
2011.

— Data could be provided participating in face-to-face interviews
conducted by enumerators who were to support households in comple-
tion during the whole enumeration period (between 1% and 31% Octo-
ber 2011).
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35% of respondents chose one of the self-enumeration options. The proportion of
online responses was 18.6% among addresses; and from 0.3% of addresses both
online and paper questionnaires were received.

5. Innovations in digital support

As it was mentioned previously, data collection was carried out using three dif-
ferent channels in the first sixteen days of the enumeration period that increased
and complicated significantly the organizational tasks. Therefore, it was necessary
to develop a well-designed monitoring system, in which the data collection process
and also the fieldwork progress could be followed. In this monitoring system
(called Census Data Collection Support System) — whose development and opera-
tion were outsourced by the HCSO — an online data collection interface was also
created. During data collection, the following IT tasks had to be completed by the
system:

— Forming and managing online response options;

— Forming and managing the monitoring system of the data collec-
tion;

— Training the users of the system (forming an e-learning training
program within the Moodle’s e-learning environment);

— Transferring the stored data.

One of the tasks of the monitoring system was to record and maintain the data of
people taking part in data collection. The order and duties of participants were based
on the census act and the government regulation on the execution of the census. The
census was conducted by a hierarchical organisation. The representatives of the
HCSO worked in close contact with notaries and the representatives of other admin-
istrative bodies. Based on the formerly described cooperation and hierarchical man-
agement, about 40 000 enumerators worked in the field. The monitoring system pro-
vided the opportunity to keep track of who was the enumerator or the supervisor of a
certain enumeration district and what was their contact information. This feature
greatly facilitated the flow of information between participants.

Through the monitoring system, the supervisors could follow the online compila-
tion of questionnaires and could record the arrival of paper questionnaires and also
compile some data for the preliminary publications. It also allowed the refinement
and correction of addresses.
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The hourly updated reports presented data from each workflow for the census
management and also for the executors of enumeration. Based on these reports, the
regularity of the work of every enumerator and supervisor could be traced back, and
thus, the overall progress of enumeration could be followed. It was also possible to
detect problems and to make the necessary decisions.

6. Need for implementing the new self-administered method

There were several reasons for introducing the new answering option of self-
completing online questionnaires. Reducing the respondent burden by constructing ques-
tionnaires and defining response options was an important issue in the planning phase.

During the census period, reduction meant minimizing the number of enumerator
visits. However, it was not possible to eliminate all the visits since the distribution of
respondent packages that contained the pre-printed questionnaires was one of the
duties of enumerators. The delivery was of high importance because each dwelling
questionnaire contained an identifier and a log-in code needed for the online comple-
tion of questionnaires.

Timing was also critical: the enumerators had to deliver the packages to the ad-
dresses before the enumeration began (that is, before 1% October 2011). Delivery did
not necessarily mean contacting respondents; according to the instruction of enumer-
ators, respondent packages, in the first case, should be placed in mailboxes, where
the address printed on the dwelling questionnaire could be unequivocally identified.
It was forbidden to start the enumeration in this period.

Lowering the respondent burden did not only mean reducing contact with re-
spondents but also making it simple to fill in the questionnaires. According to the
public expectation, the completion of a questionnaire should be easy, fast and should
not require prior preparation. For these reasons, the structure and wording of ques-
tionnaires and the way of questioning were simplified.

Nevertheless, the former expectations conflict with the demands of data collectors
who want to collect the most detailed and accurate data as possible. Thus, if a self-
enumeration mode is introduced, the most important concern is to lower response
errors (false responses stem from misunderstanding of questions).

All these have necessitated the introduction of online questionnaires that provide
the possibility of reducing item response errors by means of correction rules and help
messages built-in the system.

The expansion of the self-administered options was expected to reduce the num-
ber of non-responses (which occurred despite the fact that the completion of the cen-
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sus was mandatory for all Hungarians). Due the obligatory nature of enumeration,
some census-sceptic groups were formed, the members of which refused to respond
or provided unreal data.

Besides them, there were also “hard-to-count” people who were rarely found at
home or did not want to contact the enumerators (or who were staying abroad tempo-
rarily). The online completion mode has offered a good solution for them too to fulfil
their obligation.

7. Expectations regarding online questionnaires

The online response option was tested by pilot studies. The most useful infor-
mation was obtained from that organised in autumn 2010. Meanwhile, respondent
identification methods were developed and tested to determine which addresses had
sent back the filled-in questionnaires.

During the 2010 pilot study, 82.4% of online respondents fulfilled their reporting
obligation with a single entry. This result indicates that often one person filled in the
guestionaires for the complete household. It took 33 minutes for an average house-
hold to complete the questionnaires. On the average, it took six minutes for a person
to fill in the dwelling questionnaire and eleven minutes to complete the personal
questionnaire.

Examining the logins of online respondents, we found that almost half (44.8%)
were made on the weekends, mostly on Sundays. On weekdays people usually
logged in in the evening hours, between 18 and 21 pm. This result proves that data
providers filled in the online questionnaires primarily at home and not at their place
of work.

Online data providers were typically 30-39 year-old, highly educated, employed
men. However, in the capital, the rate of respondents aged 60 or over was the high-
est. Data providers considered quickness as the main advantage of the online com-
pletion of questionnaires.

Based on this set of information, we defined the requirements to be met by the fi-
nal version of online questionnaires. One of them was that the Internet questionnaires
had to follow the structure of paper questionnaires (both in their content and form).
According to another requirement, guidelines for completing the questionnaires and
explanations had to help the respondents to understand the questions.

To simplify answering, continuously running editing rules and jumps between
guestions have made the completion of questionnaires interactive. Thus, based on the
previous answers given by a respondent, some fields were automatically filled in or
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skipped, and then the program jumped to the next relevant question. Online help, that
could be recalled any time, has also assisted the completion.

The online interface had to be made available for everyone, independently of the
performance of the users’ computers. It was also important criteria to make the ap-
plication reachable from every browser and to avoid building any access burden into
the application. In addition, the application was not to require any prior preparation
by the users.

The protection of respondents’ data was a significant issue in the whole census
process. The data protection statement made by the enumerators and every other
actor has guaranteed the protection of information provided on paper questionnaires,
while that of data given electronically was ensured by the computer application. The
households’ unique identifier and identification (login) code have reduced the chance
of any misuse. Besides, the application has provided an opportunity for the respond-
ents to protect information themselves by giving a special security code.

8. Characteristics of the online census software

The online computer application has had multiple channels, which differed pri-
marily in the authentication of various target groups. The reason for developing these
channels was, inter alia, that data had to be also obtained about people who are part
of the Hungarian population but did not reside temporarily in Hungary, so they did
not have an access code because of the lack of an Hungarian address or had a pre-
generated login code but could not get at it.

The following target groups were defined:

— Hungarian citizens living in the area of the country: they had both
an address identifier and a login code; after filling in the question-
naires in Hungarian, their data were transferred instantly to the data-
base and appeared in the monitoring system (their address got a
“flag”);

— Foreign citizens residing in Hungary who do not speak Hungari-
an: they were not able to use the Hungarian census software; for them,
an English version was developed that differed only in its language
from the Hungarian one;

— Employees of the Ministry of Foreign Affairs who are members
of a foreign mission and have diplomatic status: they got a pre-defined
technical identifier and a login code to complete online the question-
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naires. The data provided by them was handled separately and was on-
ly added to the census database later, during the processing period;

— Hungarian citizens staying temporarily abroad for a period of less
than 12 months: they did not have an address identifier, so they got a
technical identifier and a login code after registration. Just like in the
former case, their data were handled separately and were only trans-
ferred to the census database in the processing period.

The displays of the four channels did not differ from one another; changing be-
tween online pages was the same as turning pages of paper questionnaires. The pos-
sible answers also followed the logic of paper questionnaires; there were free-text,
check-box type fields, as well as answers in pop-up lists.

The introduction of Internet questionnaires improved data quality as a result of
the built-in (more than three hundred) correction rules of the software. The validity
of answers and the coherence of data given to different questions were checked ac-
cording to these rules. When a questionnaire package was finalized, all the rules
(including those checking the logical connections between the questionnaires) were
run.

Errors found during this process were displayed in tabular form: the application
listed the number of the questions to which incorrect answers were given and dis-
played the detailed description of the errors. By clicking on an item of the list, the
incorrect answer appeared what has made the correction easier for the respondents.

The checking rules had two types. To finish and submit the questionnaires, the
correction of certain errors was compulsory, while that of warning-type errors was
not indispensable.

After completion, when no compulsory errors were found, questionnaires were
forwarded to the central database. Then respondents received a message with a con-
firmation number and the date of response, verifying their participation in the census.
The message could be saved or printed.

9. Data processing

Some new data-processing methods have been introduced in the 2011 census.
Due to the mixed-mode data collection, the quality of data coming from different
channels was often different. As it was mentioned earlier, more than three hundred
editing rules provided quality assurance in online data collection. In the case of tradi-
tional paper questionnaires, enumerators and supervisors checked the completeness
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and quality of answers during fieldwork. As a result of the differing quality of data
on paper and online questionnaires, HCSO has faced challenges related to complete-
ness, coverage and quality in processing data.

Both the entire data processing procedure and its stages were based on the pilot
survey/testing results. The following figure shows the main steps of the process.

Main steps of processing

Online questionnaires Preprocessing of the paper questionnaires

A 4

Data capture of the paper questionnaires

v v
Additional editing —> Coding
v l v
Duplicates management — Data processing, imputation, validation

A\ 4

Dissemination

Concerning respondent burden, the mixed-mode data collection improves the
quality of census data but data processing and management require more fine-tuned
solutions. To solve the problems associated with the differences in the levels of the
quality and processing of paper questionnaires, it was necessary to introduce prepara-
tory phases before data capture (pre-processing). While online questionnaires con-
tained some questions with lists of predefined answers, during the pre-processing of
paper questionnaires, textual information had to be coded. Those answers (e.g. place
of birth, previous place of residence, spoken language, religion) could have been
coded on paper that were easy to identify and needed no special expertise for coding.
The basic logical checks, editing rules and formal technical corrections were also a
part of the preparatory work.

Capturing the more than 11.5 million paper questionnaires was one of the most dif-
ficult challenges of the census. New technologies play a significant role in changing
the data captures methodology from manual data entry to more advanced methods.
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There is a wide range of modern data capture methods including optical capture (opti-
cal mark recognition (OMR), optical character recognition (OCR), intelligent character
recognition (ICR)), personal digital assistant (PDA) and Internet. Over the last decade,
significant improvements have been made in optical capture technology, reducing the
cost and duration of data processing. When preparing for the census, various capturing
methods were tested, and the final decision in favour of the OCR and ICR was made
on the basis of costs, as well as data confidentiality and quality aspects.

All the ticked responses in the questionnaires were scanned electronically using
ICR technology, while the written answers were entered manually. ICR has provided
the ability to recognize texts handwritten by data suppliers or enumerators.

In the 2011 Population Census, capturing was sourced out and followed the gen-
eral procedure used in the 2001 census. After pre-processing, the paper question-
naires were delivered to the Data Capture Centre and were prepared for scanning.
The smallest item of capturing was the enumeration area. The questionnaires were
scanned from enumeration area to enumeration area, and the recognized data were
loaded into the system for further quality checks.

The HCSO has had predefined quality requirements of capturing by data types.
The following accuracy levels were expected:

— ldentifiers — 99%;

— Ticks — 99.9%;

— Numbers
— most important numerical information — 98%;
— other cases — 94%;

— Textual information — 92%.

To improve the accuracy of data capture, logical checks and double entry were
used. The quality control was performed by sampling. Each of the items was visually
checked whether the captured data were the same as the set of information on the
images of scanned questionnaires. It was a very time-consuming task so the sample
size was limited to 200 questionnaires per day. The average number of question-
naires captured daily was 100-150 thousand. Systematic errors in the captured data
could be identified based on the results of the sample.

Once the data were collected in electronic format and were accepted by quality
checks, more than 800 manual as well as automatic logical and consistence editing
rules were run to correct errors.

The automated and computer-assisted manual editing procedures were organized
in the following thematic groups: completeness, demographic categories, dwelling
and household-family, education, economic activity and sensitive topics. Most errors
were identified in the education-related answers.
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The capturing and editing procedures needed more than five months. During this
period, two shifts of the capturing staff were employed for seven days a week and
two shifts of the editing experts for five days a week.

10. Coverage

Accurate coverage, as one of the most important quality requirements of the pop-
ulation census, had to be ensured. The first challenge was the so-called duplicate
management. Even though the data collection procedures were planned to avoid
duplication at address level, it was found in 0.3% of both the online and paper dwell-
ing questionnaires. This over-coverage has rooted in the misunderstanding of the
completion of questionnaires (e.g. online questionnaires were not completed for each
member of the household). To solve this problem, the following data processing
solutions were found.

— If the address identifiers and the addresses (the name and charac-
ter of the public place, the house number, etc.), as well as the identity
of persons were the same in online and paper questionnaires, the
online questionnaires were kept.

— If the address identifiers and the addresses were identical but the
persons were different, both online and paper questionnaires were ac-
cepted.

— If the address identifiers were the same but the addresses were
different, the records could be matched only manually.

The identity of respondents was checked by their main demographic data, such as
date of birth, sex and marital status.

In addition to these cases, dwelling over-coverage — owing to unoccupied but
enumerated holiday houses that did not belong to the scope of the census — was elim-
inated at the start of data processing. The concerned dwelling questionnaires were
not processed. Based on personal questionnaire information (place of work, family
status, etc.), those persons who were enumerated not only in their place of residence
but also in another one were also searched for. The redundant questionnaires were
not processed either.

Information on under-coverage was gathered during data collection. If household
members refused to answer or their questionnaires were not completed, special non-
response codes were used. All these pieces of information related to the implementa-

HUNGARIAN STATISTICAL REVIEW, SPECIAL NUMBER 17



METHODOLOGICAL CHALLENGES OF THE HUNGARIAN MIXED-MODE POPULATION CENSUS 2011 37

tion of enumeration (whether a certain address was enumerated/ partly enumerated/
not enumerated) were registered in the monitoring system.

In the case of addresses partly or not enumerated, administrative data and a donor
imputation method were used. In order to ensure full-scope enumeration, the most
important demographic characteristics of people living at such addresses were taken
from the Official Population and Address Register maintained by a central agency of
Hungary. For additional variables (e.g. employment, occupation, family status do-
nor), imputation was used; however, sensitive questions, for example, on religion or
ethnicity were not imputed.

11. Coding

Some variables, especially those where the answers are provided in free text (e.g.
occupation and main activity of employer), were coded. Coding can be done by a coder
(working possibly with computer assistance) or by a computer program designed for
automatic coding. Computer-assisted and automatic coding techniques may improve
coding activities by enhancing the quality of operations, reducing coding errors and
speeding up the coding process. However, automation may lead to inaccurate coding
which can be costly and time consuming to correct. For computer-assisted and automat-
ic coding to be successful, there is a need to set proper and well tested specifications.

Compared to the former practice of the HCSO, not all the written answers were
coded on paper during the pre-processing. One of the main reasons for this was that
occupation, the main activity of the employer and the field of the highest completed
level of education were collected online using open questions. Due to the diversity of
the data collection channels and in order to optimize the costs and quality, automated
coding was used for these types of data. An additional benefit of this solution is that
the text responses can be used for the revision of classifications.

G-Code, the coding software developed by Statistics Canada, was used to auto-
matically assign predefined codes to responses of open-ended questions in the popu-
lation census.

Two files were input to the automated coding system, the reference and response
files. The reference file contains phrases and their corresponding codes. All phrases in
the reference file comprise codes that have been verified to be correct. Some phrases are
longer than others, and different phrases may correspond to the same code. One of the
most burdensome phases of the preparation was the compilation of the reference files
for the different variables. A response file contains a list of response phrases to be coded
coming from both the online data collection and the captured paper questionnaires.
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The automated coding procedure was carried out in two steps. At the first step,
both the input and reference text were parsed by a user-defined parsing strategy, in
order to reduce the text to a standard form. Parsing deals with problems such as
common spelling variations, abbreviations, etc. The parsing strategy plays a strong
role in determining the success rate of the coding process.

The second step was to match the parsed input text to a list of parsed descriptions
in a reference file and assign the associated code when a match is successful. Indirect
matching was used, which means that a weight was assigned to each matching word
in the input phrase and a score for this phrase was computed based on weights and
the number of words in common between the input and the reference descriptions.
The following three different categories were used to group the results of the auto-
mated coding:

— Unique code: the matching procedure stopped because the score
(the probability of the exact matching) was higher than the predefined
value.

— Possible codes: there were multiplied matches but the scores were
lower than the predefined and higher than the second predefined value.

— No matches: there were no matches with higher probability than
the second predefined value.

The final scoring and the predefined values were based on the testing results. The
efficiency and quality of the automated coding procedure were strongly correlated
with the reference files (based on the nomenclatures). The reference files could be
improved not only during the testing phase but the results of the automatic and man-
ual coding could be used also for this reason. Table 2 shows how the efficiency of
the automated coding has improved during the process.

Table 2

Efficiency of the automated coding

Textual information

Number of the textual
information to be coded

Automatic coding
rate (at the start) (%)

Automatic coding
rate (at the end) (%)

Education
Occupation
Main activity of the employer

4921 648
6253 124
3794 685

50
25
15

72
35
20

The efficiency of the automated coding can never reach 100%. In the cases where
no unique code was automatically found, computer-assisted manual coding was used.
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To ensure the quality of the manual coding, only HCSO experts were employed for
this purpose. All relevant information (possible codes identified by automated cod-
ing, demographic data on persons) was available to them. In addition, editing rules
were built in the application and the supervisors carried out additional double coding.

Before the tabulation and dissemination of final data, numerous other data pro-
cessing steps were carried out (automated editing, computer-assisted manual editing,
disclosure control, etc.). The detailed description of the methods used will be availa-
ble in the Population Census Methodological Handbook to be published.
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