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Executive Summary

Executive Summary
Compared to cross-sectional studies, longitudinal studies present the possibility of a greater range of non-sampling errors.
Because of this, the entire process covering study design, fieldwork, and data processing must be carefully planned in advance.
Leading longitudinal studies in other countries have conducted
various methodological studies for the improvement of the data
that is collected and released. In contrast, it is difficult to find instances of methodological studies in the field of longitudinal research in Korea.
This study is the first to study mode effects in Korean longitudinal studies. In essence, it concerns the empirical analysis of
the question, “How did the introduction of CAPI (computer-assisted personal interviewing) affect the data quality of certain longitudinal studies?” This question is examined using KLI (Korea
Labor Institute)'s KLIPS (Korean Labor and Income Panel
Study), which is among the first of Korea's longitudinal studies to
have introduced the CAPI mode.
◈ The Introduction of CAPI mode in Korean longitudinal studies

In 2005, the KLoSA (Korean Longitudinal Study of Ageing)
and WPS (Workplace Panel Study) conducted by KLI became the
first Korean longitudinal studies to adopt the CAPI mode. The
project was pursued by KLI in order to hasten fieldwork while
reducing interviewer and respondent error, thus improving overall
data quality. During the 5 following years, CAPI has emerged as
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the mode of choice among Korean longitudinal studies, with 9
studies currently employing CAPI systems in their fieldwork.
However, despite this rapid spread in adoption, there have been
no follow-up or experimental research to empirically determine
the effects of the CAPI mode.
◈ The KLIPS Wave 10 Test Run
In 2007, KLI conducted an experimental test run on 560
households selected from the KLIPS sample residing in the
Daejeon-Chungcheong regions to ascertain the effects of a change
of interview mode to CAPI. The objective was to test whether
there were any significant changes in the response behaviors of
the test group (CAPI) and the comparison group (PAPI). The
analysis was conducted solely on the basis of this carefully planned experimental data, using both pre- and post- supervisor review versions1) of the data. The main findings from this exercise
are as follows:
First, the interview mode had no significant effect on response
rates. Of the households selected for the experiment, 212 PAPI
and 218 CAPI households returned successful interviews, with 58
partial successes. These ‘partial successes’ were mainly due to lack
of preparation time for CAPI interviews. Second, we found no
evidence of interview-shortening effects of CAPI. However, interviewers reported the impression of shorter interviews. In addition,
both respondent and interviewer attitudes toward CAPI were
mostly neutral or positive. Third, CAPI was found to greatly reduce the incidence of routing (or ‘skip’) errors, albeit this effect
was somewhat diminished when post-supervisor review data was
1) The supervisor, who works for the fieldwork agency, is the first person to edit the
responses collected.

Executive Summary

examined. This suggests that CAPI does a better job than PAPI
at correcting errors in the field, which, if exploited properly, holds
the potential for reductions in both interview time and fieldwork
costs. Fourth, although we found evidence of statistically significant changes in the distributions of certain variables, we also
found that these effects were not global. This suggests that PAPI
interviews may be run parallel to CAPI interviews during a transition period without having to worry about damaging the quality
of the data. However, this implication is tentative, especially in the
case of some variables (such as life satisfaction) where statistically
significant effects were detected. These instances warrant closer
examination in future studies.
◈ The effect of a transition to CAPI on KLIPS's inter-wave data
integrity
Following the successful test run in wave 10, KLIPS made the
full transition to CAPI in wave 11. This development motivates
a different research question - What are the effects of the transition to CAPI on the inter-wave consistency of the KLIPS data
- especially sample attrition, overall success in fieldwork, item
non-response and non-response errors, and propensities when responding to ‘sensitive’ questions? Some findings that were not
discussed in the analysis of the wave 10 experiment data are unveiled in the inter-wave analysis.
First, we identified positive effects of CAPI in relation to the
overall fieldwork success, such as respondents' attitudes and understanding of the questionnaire, higher incidences of self-completion and successful person-to-person interviews, and shorter interview times. Although small in magnitude, an increase in the
number of strong refusals has led to protracted fieldwork and
lower unit response rates. However, this is attributable to the long
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history (and thus, repeated waves) of KLIPS, leading to ‘panel fatigue’, rather than to the effect of CAPI. This ‘panel fatigue’ effect may have exhausted the potential for better response rates.
Meanwhile, CAPI was found to substantially reduce errors in key
variables throughout the fieldwork (routing errors), data inputting,
and data processing stages. Thus, item non-response and non-response errors which would have otherwise been detected in the
later cleaning stages were found to have been prevented in the
fieldwork stage. However, errors only identifiable through
cross-checking and longitudinal data cleaning were not found to
be reduced through CAPI. Also, no evidence was found that
CAPI improved response rates for questions that are socially sensitive or cumbersome to answer. One potentially worrisome finding was that following the transition to CAPI, there was a greater
incidence of heaping in consumption and saving-related questions.
These results suggest that, while the overall transition to CAPI
went smoothly for KLIPS, a closer look must be taken into issues
such as changes in response patterns in some variables and the
effects of ‘panel fatigue’ as the study is repeatedly administered
year after year.
◈ Anticipated effects of the KLI CAPI-EHC
EHC (Event history calendar) is a survey tool used mostly to
survey major life events such as education, vocational training,
employment, marriage and residence. EHC increases readability to
reduce errors in recalling time points at which past events occurred, and thus improves datareliability; but the design and data
entry process of traditional EHC modules are complicated, and
requires substantial time and money to develop and operate.
These weaknesses are expected, however, to be significantly alleviated with the introduction of CAPI, as CAPI surveys character-
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istically require a lot of time and money in the early development
process, but involve lower cost burdens in later years. Also, since
CAPI data input and output occurs simultaneously with fieldwork,
the input/output burden is that much lower. In particular, since
error checks occur on a real-time basis during fieldwork in the
CAPI-EHC, we are able to collect more consistent life event data.
The KLI CAPI-EHC program was developed with a focus on
ensuring fast operation speeds, easy links with pre-collected information or other CAPI programs, and an easy-to-configure
EHC program that can be customized to the questionnaire and
survey design. The KLI CAPI-EHC program allows the 7 basic
variables required for calendar composition to be specified in the
Blaise questionnaire file, and is designed so that it can be quickly
utilized in surveys just by designating the program title, calendar
format and design and external linked files within the configuration file.
The KLI CAPI-EHC system is a very practical and useful program that has been developed on the basis of know-how accumulated by KLI panel researchers in the course of conducting numerous panel surveys, and which brings together the strengths of
CAPI and EHC. This CAPI-EHC program has not, however,
been used in the field so far, and is therefore limited in terms of
verification of the program’s stability and effectiveness.
◈ General summary and motivation for further research
The introduction of CAPI into a longitudinal study environment
was found to strengthen internal consistency, improve functionality
for interviewers, while reducing simple errors such as routing (ie,
‘skip’) errors. Meanwhile, in the case of response rates, interview
length, operational costs, data cleaning and processing overhead, it
is too early to attempt a definitive assessment. While this study is
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meaningful in that it is the first to analyze CAPI mode effects in
Korean longitudinal studies, it cannot cover the myriad issues
which arise in survey methodology. The authors hope this study
will serve as a starting point for the future pursuit of systematic
and long-term research on survey methodology in Korea.

Introduction

1

Chapter 1

Introduction
Despite the rapid spread of longitudinal or panel studies in Korea,
there has been a relative scarcity of methodological research on the
subject. Compared to cross-sectional studies, it is generally accepted
that in the case of longitudinal studies consideration must be made for
the possibility of a greater range of non-sampling errors. Thus, the entire process covering study design, fieldwork, and data processing must
be carefully planned in advance. In particular, the simultaneous goals
of preventing sample attrition while retaining logically consistent responses takes much effort and prudence. Leading longitudinal studies
in other countries have conducted various methodological studies for
the improvement of the data that is collected and provided. In addition to data cleaning and restructuring, statistical methods such as
weighting and imputation have been studied and applied. Also, issues
directly related to fieldwork, such as interview mode, interviewer effects, and respondent incentives have also been examined and used
for the improvement of data quality.
On the other hand, longitudinal data collecting agencies in Korea
are mainly tasked with keeping the study up and running (often with
short staff and funding), and have little wherewithal to conduct methodological studies. However, Korea's data collecting environment is
now facing the transition from quantitative expansion to quality
improvement. In order to safeguard the continuity, consistency, and
overall quality of longitudinal studies, Korean data collection agencies
now face the necessity to deploy structured data collection systems
through methodological research. Despite the scarce resources, data
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collectors in Korea have strived to improve the quality of the longitudinal data they produce. The introduction of CAPI (computer-assisted personal interviewing) is one such example.
In 2005, the KLoSA (Korean Longitudinal Study of Ageing) and
WPS (Workplace Panel Study) conducted by KLI (Korea Labor
Institute) became the first Korean longitudinal study to introduce
CAPI. The expectation at the time was that “introducing CAPI will
hasten fieldwork while reducing interviewer and respondent error, thus
improving overall data quality”. During the following 5 years, CAPI
has emerged as the mode of choice among Korean longitudinal studies, with 9 studies currently deploying CAPI systems in their
fieldwork. However, despite this rapid spread in adoption, there have
been no follow-up or experimental research to empirically determine
the effects of the CAPI mode.
This study aims to fill this gap, through empirically analyzing the
effects that CAPI have brought (or will bring) on data quality, mainly
using the KLIPS (Korean Labor and Income Panel Study). This study
is one of the longest-running longitudinal studies in Korea, and was
used to conduct an experimental study in the 10th wave, followed up
by a full PAPI (paper-and-pencil interviewing) to CAPI transition in
the 11th wave. This is the first empirical assessment of the ex-post
and experimental effects of CAPI within the context of longitudinal
studies that has been prepared in Korea.
This study is organized as follows. Chapter 2 examines the data-quality effects of CAPI using the information collected from the
10th wave split-sample experiment in KLIPS. Chapter 3 considers the
PAPI-to-CAPI transition effects following the full deployment of
CAPI during the 11th wave of KLIPS. Chapter 4 offers an overview
of the key features and characteristics of the CAPI EHC (event history calendar) developed by KLI, with an emphasis on aiding respondent recall and facilitating fieldwork. Finally, Chapter 5 concludes
and offers suggestions for further research.

Introduction

3

This study was prepared as one of the outcomes of KLI's ‘CAPI
and Panel Management System’ research project, which included 6 forums2) and 2 expert consultations. Each of the chapters included in
this study are derived from the papers presented during the aforementioned forums. Because of this, there may be some minor overlapping content between the chapters.3)

2) The authors are deeply grateful for the comments and suggestions provided by the
forum participants: Kyu-Seong Kim (Dpt. of Statistics, University of Seoul), Prof.
Kee Jae Lee (Dpt. of Statistics, Korea National Open University), and Yoon-Gyu
Yoon (Director, Center for Labor Statistics Research, KLI)
3) The authors have strived to identify and eliminate such overlaps. However, some
minimal overlap was inevitable in preparing a study with independent but
interlinked chapters.
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Chapter 2

Empirical study on the effect of Computer
Assisted Personal Interviewing (CAPI) - With a
Focus on the Korean Labor and Income Panel
Study (KLIPS) CAPI Experiment Data
1. Introduction
There has been rapid growth in the quantity of panel surveys in
Korea, but research has been lacking in terms of survey methodology
that may lead to a qualitative leap in panel survey techniques.
Meanwhile, various studies have been conducted in the West on panel
survey techniques, where efforts are continuously being made to enhance the quality of collected panel data. To ensure the sustainability
of panel studies being conducted and to improve the quality of longitudinal studies, Korean institutions that conduct panel studies should
also engage in systematic studies on survey modes in order to eventually build a more effective and successful survey system.
Computer Assisted Personal Interviewing, or CAPI, was first introduced in Korea for the Korean Longitudinal Study on Ageing
(KLoSA) and the Workplace Panel Survey (WPS) conducted by the
KLI in late 2005 and has since been utilized in many different panel
surveys conducted in Korea. The expectation was that the CAPI survey method would reduce survey costs and time-frames while minimizing interviewer and respondent error, thus leading to a qualitative
enhancement of surveyed data. Despite the rapid expansion of CAPI
utilization, however, empirical studies on the actual effect of CAPI in
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Korea are nonexistent.
This study centers on an empirical analysis of whether the CAPI
methodology does in fact bring about a qualitative improvement in
longitudinal (or panel) survey data in comparison to surveys conducted
through paper and pencil interviews (PAPI). The data used for this
study is obtained from CAPI test data for the 2007 (wave 10) Korean
Labor and Income Panel Study.
As of 2008 (wave 11), KLIPS made the transition from PAPI to
CAPI. KLIPS had accumulated 9 years’ worth of PAPI data before
the introduction of CAPI, and it was extremely important that the
transition to CAPI be executed with the utmost care so as to prevent
any respondent and interviewer confusion stemming from a sudden
transition that could ultimately damage the sample retention rate. In
recognition of this risk, before the full conversion to CAPI, it was decided that a CAPI test run would be conducted on some subgroups
of the sample to examine the effectiveness and stability of CAPI. This
CAPI test run was implemented in surveys of the Daejeon and
Chungcheong regions for KLIPS wave 10. This study utilizes the raw
data generated during this CAPI test run to analyze the influence of
CAPI introduction on KLIPS data.
The CAPI test run sought to answer the following questions: ① Is
the sample retention rate maintained in a stable manner despite the
change to the survey mode? ② How do the interviewers and respondents react to the CAPI survey? ③ Does CAPI actually lead to
better data quality (such as the reduction of skip errors) and increase
convenience? ④ Is it possible that CAPI could damage the integrity
of data consistency? In other words, the CAPI test run sought to examine whether a change to survey mode would give rise to a significant difference in the response propensities of the survey. The
analysis of this study also seeks to answer these questions.
This study is particularly significant in that it is the first Korean
study to empirically analyze the effect of CAPI introduction on panel
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surveys and in that it focuses on an assessment of an experimental
test run. The main comparative indices include the response time, survey success rate, item missing rate, error rate, difference in distribution
and respondent and interviewer reaction.

2. Outline of the KLIPS Test Run Design
After the CAPI test run in the 2007 (wave 10) survey, CAPI was
used exclusively from the 2008 (wave 11) survey. Planning needed for
the smooth future introduction of CAPI began in August 2006, and
preparations for CAPI introduction gained full speed from November
2006, following the conclusion of the year’s survey. Visits were made
to learn from the UK’s BHPS and Germany’s SOEP which had previously completed the conversion to CAPI, and a license for the Blaise
system developed by Statistics Netherlands was obtained in order to
start developing programs for the CAPI survey instrument together
with the development team at the survey agency, Hankook Research.
While alternatives were identified for various potential problems
that were examined during this preparatory stage, the tight budget limited the scope of preparations, leaving open the possibility that numerous problems would occur during the actual survey. It was for this
reason that the KLIPS team planned the CAPI test run.
In designing the test run, the actual study would be least affected
if the test was conducted upon a completely different sample or if a
subgroup of the main sample could be selected to undergo a CAPI
survey in a different time-frame from the actual survey. For instance,
Australia's HILDA study conducted a test run on reserve samples instead of the main sample group. For KLIPS, however, cost issues prevented the implementation of a CAPI test run before the actual survey, and researchers were forced to conduct the CAPI test run as part
of the actual survey. Test runs conducted by the US NLSY and
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Germany’s SOEP were also conducted during the actual survey on a
subgroup of the sample or a specific region. Due to this situation, the
most important consideration for the design of the test run pertained
to the ability to manage the test run while minimizing any factors hindering the success of the whole survey; for if the test run were to
cause a delay to the main survey or a partial failure in the survey, the
overall integrity of the wave 10 KLIPS study results would be at risk.
In this context, it was decided that the test run should not be designed to be conducted nationwide, but test groups and comparison
groups would be established within select regions. By limiting the test
run to specific regions, it would also be much easier to train and manage interviewers for the test run. Hankook Research, the survey agency responsible for KLIPS fieldwork, divides Korea into the
Seoul-Gyeonggi-Gangwon region, the Daejeon-Chungcheong region,
the Gyeongsang region and the Jeolla region and manages interviewers
in each region through its regional offices. Each office has a hierarchical management system with an office head, supervisors and interviewers, and all training and management of interviewers is conducted at the regional offices. Most major Korean survey agencies operate in a similar manner. Conducting the CAPI test run on more
than one region would require training sessions on this new computer-based survey method in each of the regions selected and would
also entail managing interviewers based in different regions, making
the whole process both time-consuming and taxing on the technical
support personnel provided by the KLIPS team and by Hankook
Research, which ran the risk of not being able to concentrate time and
effort on managing the survey process in any one region.
In selecting a region for the test run, it was determined that the
test run should be conducted in a region with not much turnover in
interviewers and with not very many households to survey for the
KLIPS survey. A high interviewer turnover would mean that interviewers may not have sufficient time to prepare for the surveys and
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may thus find it difficult to deal with unexpected situations.
Meanwhile in regions with a very large number of households, there
may be a greater incentive to revert to the familiar and thus perhaps
more speedier PAPI so as to increase the survey success rate than to
push through with the new and unfamiliar CAPI. There is also the
cost issue associated with more interviewers and, accordingly, more
laptops for regions with more households. While the test run region
could have been limited to an even smaller subset of the survey regions, this was decided against in consideration of the fact that this
would lead to an excessively small number of samples available for
analysis.
All of the aforementioned criteria were met by the DaejeonChungcheong region. There was even the additional advantage that
this region is close enough to Seoul – where the headquarters of the
KLIPS team and Hankook Research are located – to ensure a quick
response to any issues that may arise during the course of the test
run. One unresolved issue, however, was the establishment of external
validity, or the validity of extrapolating the findings of the test run
nationwide. Based on the previous experience of other studies, however, there was the expectation that, while statistically significant differences may exist between metropolitan areas and rural areas, there
is not a very large difference among findings for different regions that
encompass metropolitan areas, smaller cities and rural areas.
After selecting the Daejeon-Chungcheong region for the CAPI test
run, the CAPI test group and comparison group were randomly
selected. While households were randomly assigned to either the test
group or the comparison group, all interviewers were required to engage in both PAPI and CAPI surveys. Although it was recognized that
some experienced KLIPS interviewers may not be able to utilize computers very well, since previous studies tell us that greater familiarity
between the interviewer and the respondent increases the possibility
for continuous survey success, it is very important that existing inter-
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<Table 2-1> Wave 10 CAPI test run design
# of HH

previous wave response
yes

no
56

comparison group (PAPI)

280

224

experiment group (CAPI)

280

225

55

Total

560

449

111

viewers are not lost during the transition to CAPI, regardless of their
computer skills. It was therefore decided that all interviewers would
be trained to conduct CAPI surveys. This approach allowed the test
run to shed light on and develop measures to respond to difficulties
faced by interviewers with weaker computer skills in the course of
conducting CAPI surveys.
Interviewer training consisted of PAPI training to enable interviewers to understand the overall structure of the questionnaire, followed by hands-on CAPI training to enable interviewers to actually
gain familiarity with the computer-based survey mode. All interviewers
were assigned to conduct CAPI surveys on one or two households
that were very cooperative during previous surveys in order to provide
opportunities for interviewers to become familiar with the CAPI
method.
For the KLIPS CAPI test run, 280 households were assigned for
PAPI interviews and another 280 for CAPI interviews. Of these
households, 224 PAPI households responded to the survey in the previous year, while 56 did not, while 225 of the CAPI households responded to the KLIPS survey in the previous year and 55 CAPI
households did not respond.

3. Empirical Analysis of the Effects of CAPI
The analysis of this study uses data from the KLIPS wave 10 CAPI
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test run conducted in the Daejeon-Chungcheong region to examine
the following:
- survey success rate, response time: survey status table and final
raw data
- interviewer and respondent attitude: data from the interviewer reaction questionnaire and respondent reaction questionnaire
- item missing rate, item error rate, data editing rate: pre vs.
post-supervisor review data
- differences in distribution, by variable: raw data from immediately
following supervisor review
The literature notes that mode effects are usually manifested in the
form of social desirability bias or unwillingness for personal information to be stored on a computer. Previous studies suggest, however, that the mode effect is not very strong for CAPI introduction.
Studies on HILDA and NLSY tell us, for instance, that while the
mode effect is statistically significant for a small number of variables,
no mode effect can be found for most variables.
CAPI answers may also differ from PAPI answers because CAPI,
unlike PAPI, can be designed to allow interviewers to utilize a variety
of tools to deal with invalid or inconsistent answers. In the KLIPS
CAPI, for instance, warning messages pop up for interviewers when
the program detects such answers.
Previous studies indicate that variables that may be affected by such
mode effects include income, marital status and subjective satisfaction.
Such variables are managed separately in the survey as the information
is usually sensitive across cultures, and respondents may be reluctant
to disclose the actual details of their information and may thus intentionally respond inaccurately.
We also need to note that a non-compliant – or partial success –
group was identified during the CAPI test run. If this non-compliance
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was observed in a select group of respondents with a certain preference with regard to computer-based surveys, then this could imply
that, unlike the original intention of the CAPI design, the CAPI success group was not in fact a randomly-selected group, and this, in
turn, could have led to systematic differences between the CAPI success, CAPI partial success and PAPI comparison groups.
The following analysis results give us a clearer picture of the ‘mode
effects in the KLIPS CAPI test data’.

3.1 Survey success rate, interview length
The final number of households successfully surveyed in wave 10
was 230 for PAPI and 218 for CAPI, while 68 PAPI households and
62 CAPI households did not respond. The reason why 578 households instead of the originally allocated 560 households were surveyed
in this year was that, during the course of the fieldwork, some households experienced branch-offs where one household separated into
multiple households. The CAPI system for the wave 10 test run was
not ready to deal with these branched-off households, however, so it
was decided that the original household would be surveyed through
CAPI while the new branch-offs would be surveyed through PAPI.
To ensure that the survey success rate (or household response rate)
comparison is carried out under identical conditions for each group,
it is more desirable to calculate the survey success rate for only those
households originally designated as test run participants. The survey
success rate for households originally selected for the test run stands
at 75.7% for the PAPI households and a slightly higher 77.9% for the
CAPI households. A t-test tells us, however, that there is no statistically significant difference between the two groups.
The problem is that 58 households were originally assigned for
CAPI but were ultimately surveyed through PAPI, while only 160
households were completely surveyed through CAPI. This study refers
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to those households that were originally assigned to CAPI but actually
completed the survey through PAPI as “CAPI partial success households”. KLIPS surveys requires the head of household or their spouse
to answer the household questionnaire and the concerned individual
to answer the individual questionnaire, and most of these 58 partial
success households were not partial successes in that the whole survey
used PAPI, but because a combination of CAPI and PAPI was used
in their surveys. As we will see below, it is still fortunate that these
partial successes did not arise because of a refusal by households to
respond to the CAPI survey. Most problems that arose in the process
of surveying partial success households involved technical issues pertaining to fieldwork procedures and could therefore have been prevented had there been enough time to prepare for the CAPI
implementation.
<Table 2-4> summarizes the reasons why the survey mode was
<Table 2-2> Survey success rates for each survey mode
designated successful unsuccessful* success rate

S.D

PAPI

280

212

68

0.7571

0.4296

CAPI*

280

218

62

0.7786

0.416

DIFF* t Value Pr>|t|
-0.021

-0.6

0.549

Note. 1 ‘CAPI success households’ include partial success households
2 ‘No success households’ include households for which survey success remains
unknown. 3 PAPI households and 2 CAPI households belong to this category.
3 ‘diff’ stands for the PAPI average minus the CAPI average.

<Table 2-3> Household composition for successful CAPI surveys in the wave 10 test run
(Unit: # of households, %)
# of HH

%

comparison group

230

51.3

experiment group

218

48.7

CAPI complete
CAPI partial
Total

160
58
448

73.4
26.6
100.0
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<Table 2-4> Reasons for starting with CAPI but ending with PAPI
(Unit: # of households, %)

respondent refused CAPI interview
too busy
computer problem
spatial/location problem
transmission error
other
total

freq.

%

% share of total experiment group

9
11
9
5
2
22
58

15.5
19.0
15.5
8.6
3.5
37.9
100.0

4.1
5.0
4.1
2.3
0.9
10.1

switched mid-way through the survey for CAPI partial success
households. “respondent refusal” includes those cases where the interviewer started with CAPI but switched to PAPI after complaints by
respondents that the interview was taking too long due to lack of interviewer CAPI experience, when household children refused to respond to CAPI mid-way though the survey, or when PAPI surveys
were inevitably conducted after respondents expressed their wish to
proceed with the familiar PAPI from the very beginning of the survey.
“No time or busy” refers to those cases when PAPI surveys were
conducted due to the need to conduct the survey in a short period
of time as per the circumstances of the households (or their members), where the lack of CAPI experience on the part of the interviewers did not allow for a speedy CAPI survey. “Computer problem,
transmission error” refers to cases when problems with the program
prevented continuation with CAPI, while “spatial/location issue” refers to cases when surveys were conducted outdoors in parks or fields.
“Other” refers to cases where the interviewer mistakenly conducted
PAPI surveys when they should have used CAPI.
Of the households assigned to the CAPI test group, 26.6% started
with CAPI but ended with PAPI. A close look at each partial success
household tells us that the preparation period was too short to prevent problems stemming from interviewer inexperience or com-
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puter-related issues. The ‘other’, ‘transmission error’ and ‘computer
problem’, and also the ‘respondent refusal’ and ‘no time or busy’ categories are all essentially related in some way or another to interviewer
inexperience or to shortcomings in the CAPI program that ended up
hindering interviewers as they tried to bring up questions on the
screen, move to the next question and query previous answers.
Where PAPI was used together with CAPI because of computer
problems, respondent reluctance or interviewer inexperience, we will
analyze the data obtained from these households in the section analyzing survey results to see whether the parallel use of CAPI and PAPI
leads to problems with data quality. If no serious issues are identified,
we may learn that we can facilitate the transition to CAPI by choosing
to use CAPI and PAPI together during a sufficient transitional period
before the full implementation of CAPI in other surveys.
As for the non-response households (no success households), there
was a high prevalence of ‘strong refusal to respond to the survey’, followed by ‘no contact established’ and then ‘tracking not possible’.
While not included in the table, there was no difference in reasons for
non-response found between the CAPI and the PAPI groups.
Interviewers also did not report any differences in survey success
rates according to survey mode. While interviewers responsible for a
higher number of households naturally reported a higher number of
non-response households, the success rate per interviewers was not
found to be affected by the survey mode.
Interview lengths were also analyzed. CAPI is known to have the
<Table 2-5> Reasons for non-response in unsuccessful households

PAPI
CAPI

freq.

strong
refusal
45

cannot
track
9

cannot
contact
10

1

65

%

69.2

13.9

15.4

1.5

100.0

freq.

40

6

11

3

60

%

66.7

10.0

18.3

5.0

100.0

other

total
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<Table 2-6> Number of unsuccessful interviews, per interviewer

PAPI
CAPI

freq.
%
freq.
%

A

B

C

D

E

F

G

H

I

J

K

L

M

1

5

0

9

6

10

5

6

3

0

5

3

15

100.0 45.5 0.0 100.0 40.0 52.6 45.5 60.0 50.0 0.0 50.0 42.9 51.7
0

6

1

0

9

9

6

4

3

1

5

4

14

0.0 54.6 100.0 0.0 60.0 47.4 54.6 40.0 50.0 100.0 50.0 57.1 48.3

effect of reducing the interview length as all questions are programmed into the CAPI system and interviewers therefore do not
have to search for the next question during the interview.
CAPI survey programs are generally designed, however, with embedded codes for pop-up windows requiring accurate data entry when
responses lack consistency or are not commonsensical.
This lightens the burden of data cleaning upon completion of the
survey, and also allows for the immediate re-questioning of respondents during the survey, and therefore increases the odds of generating more appropriate data. This does, however, end up increasing
the time that interviewers spend on confirming such problematic responses and may result in a longer interview time. Also, when the persons involved are not used to typing on a keyboard, it may take longer to fill in responses to open-ended questions or to input special
notes. In fact, Australia’s HILDA reports that CAPI surveys are statistically significantly longer than PAPI surveys. As such, the effect on
interview time of a transition to CAPI is a matter that needs to be
verified.
The KLIPS survey is composed of a household questionnaire that
asks in general about the household members and the household income etc., an individual questionnaire that asks individuals about their
individual jobs, subjective satisfaction levels etc., and a new respondent questionnaire with questions for individuals participating for
the first time in the KLIPS survey. While, in principle, all individual
and new respondent questionnaires should be completed through
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face-to-face interviews, when face-to-face interviews are not feasible,
KLIPS allows the individual and new respondent questionnaires to be
filled out by the respective respondents by themselves upon securing
their participation in the survey. Therefore, this study compares the
difference in interview time between CAPI and PAPI surveys only on
the basis of the household questionnaires that must always be completed through face-to-face interviews.
The results of this comparison are outlined in <Table 2-7>. The
comparison group (PAPI) and the CAPI success households among
the CAPI test group were compared for interview time. The results
tell us that it took an average of 25.2 minutes to survey a PAPI
household, and about a minute shorter 24.2 minutes to survey a CAPI
household. The standard deviation was also smaller for the CAPI
group. This difference is not, however, statistically significant, so it
would be more appropriate to say that there is no difference in interview time between the two survey modes.
Still, the inexperience of the interviewers with the new and unfamiliar computer-based survey may have served to lengthen the period of time needed to complete CAPI surveys. To examine whether
such an effect does indeed exist, we compared interview times from
the early days of the survey – in April and May – to those from later
on – June or later – in the survey. As expected, in the early days of
the survey, the CAPI interview time is on average 0.8 minutes longer
than for PAPI, although this difference is not statistically significant.
The CAPI interview time later on in the survey was also – quite un<Table 2-7> Interview time (household questionnaire)
early fieldwork
late fieldwork
(April ~ May)
(June ~ end of fieldwork)
interview
t-test
interview
t-test
interview
t-test
s.d.
s.d.
s.d.
length (min)
(p-value) length (min)
(p-value) length (min)
(p-value)
overall

comparison
group
CAPI
(successful)

25.2

14.7

27.4

17.9

0.4757
24.2

13

22.6

9

22.8

12.4

0.7956
28.2

14.1

0.87
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expectedly – longer by an average of 0.2 minutes. This may perhaps
be the result of the deployment of a “last effort” team of highly skilled interviewers who were sent to survey reluctant households from
about August in order to boost the survey success rate. These interviewers, with their extensive KLIPS experience and refined skills,
would be able to more flexibly conduct surveys through PAPI than
through the highly structured and pre-programmed CAPI, and this
may have ultimately led to a reduction in the overall PAPI interview
time. Although not included in <Table 2-7>, the study did work to
eliminate the effect of this highly competent team of interviewers by
comparing only interview times for surveys completed in June and
July and found that the interview time was 23.0 minutes for the comparison group and a minute shorter 22.0 for the CAPI success
households. This difference was not, however, statistically significant.
As such, we can see that CAPI did not have a significant effect on
shortening the interview time in the KLIPS survey. While the numbers
do tell us that CAPI shortens the interview time by about 1 minute
in comparison to PAPI, there is no statistically significant difference
between interview times for the two survey modes.

3.2 Respondent and interviewer attitude
The examination of respondent and interviewer attitude is based on
the results of a brief survey regarding CAPI that was conducted on
interviewers and respondents of the wave 10 KLIPS survey. As this
questionnaire was distributed to interviewers and respondents after the
conclusion of the KLIPS survey, it sheds light on the reactions of interviewers and respondents who directly experienced CAPI.
The CAPI test run involved 9 interviewers from the DaejeonChungcheong region. As mentioned previously, not all of these 9 interviewers were skilled computer users. Pre-survey assessments tell us
that 2 of the 9 had almost no knowledge of how to utilize computers.
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All 9 interviewers – including the 2 who were not familiar with computer use – conducted randomly assigned CAPI and PAPI surveys and
reported on their CAPI experience after concluding all surveys.
According to the interviewer CAPI experience questionnaire, most
CAPI-related concerns in the post-training pre-survey period related to
the possibility of program error (4 persons), refusal by household
members (3 persons) and interviewer computer skills (1 person).
In the actual CAPI process, 8 out of the 9 interviewers reported
one or more difficulties stemming from their lack of computer skills.
Still, 7 of the interviewers reported that these difficulties occurred in
surveys on less than 4 households, while only 1 interviewer reported
having difficulties in surveys on 11 or more households, telling us that
such difficulties were not very frequent. As to the time point of the
difficulties, 5 interviewers reported that they experienced computer
problems at the booting and loading stage before the start of the survey, while 5 reported that problems arose during the survey. This
clearly tells us that, even though such problems may not have occurred frequently, we still need to stabilize the program in order to
ensure the smooth implementation of CAPI.
When asked about interview speed, 6 interviewers answered that the
computer-based survey was faster than the paper-based survey, while
2 replied that the speed was almost the same for both modes, and
1 stated that CAPI was slower. As for convenience in recording responses, 6 said that the computer was more convenient, 2 said that
convenience was similar for both computer and paper, while 1 responded that the computer was more inconvenient. In gaining the cooperation of the respondents, 3 interviewers reported that CAPI was
better than PAPI, 5 said that the two were the same, and 1 stated
that PAPI was more effective. These responses indicate that CAPI
does indeed have the potential to enhance convenience during the
survey. Of course, the opinions collected in the interviewer questionnaire are all very subjective, and may thus differ from the results
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of the actual analysis of data that follows.
Lastly, interviewers were asked if they would choose CAPI over
PAPI if they were allowed to make a choice in future surveys. 3 interviewers said that they would prefer PAPI, while 3 chose CAPI and
3 said that either would be fine, telling us that there was no pronounced preference for either CAPI or PAPI.
Meanwhile, since the respondent questionnaire was related only to
CAPI, it was only distributed to respondents who were subject to
CAPI surveys. Of the 218 households that received the respondent
questionnaire, 140 households (64.2%) responded. A breakdown of
these households into CAPI success and no success households tells
us that 123 responses were received from the CAPI success households (76.9% of all 160 CAPI success households), while 23 were received from the CAPI no success households (39.7% of the no success households).
In the respondent survey, 7 households reported computer problems prior to the start of the interview, while 14 households replied
that computer problems occurred during the interview. These numbers
seem very low in comparison to the computer problems reported by
the majority of interviewers. We may deduce from the lower respondent questionnaire response rate from CAPI no success households that perhaps there were a large number of households that experienced computer problems among those households that did not
respond to the respondent survey. The following table reports two test
results, both of which give forth p-values that tell us that we cannot
reject the hypothesis that there is no difference between the CAPI
success and partial success groups in terms of the occurrence of computer problems. This can also be interpreted as signifying that – at
least in the returned responses to the respondent surveys – there is
no statistical difference for computer problem frequency between
CAPI success and no success groups.
The analysis of respondent impressions on the speed of the inter-
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<Table 2-8> Occurrence of computer problems before the start of the interview
CAPI(complete)
CAPI(partial)
total

yes
6
1
7

no
113
20
133

total
119
21
140

Note. Fisher’s exact test: 0.718. Pearson χ2 test: 0.957

<Table 2-9> Occurrence of computer problems during the interview
CAPI(complete)
CAPI(partial)
total

yes
13
1
14

no
105
20
125

total
118
21
139

Note. Fisher’s exact test: 0.694. Pearson χ2 test: 0.380

views tells us that about twice as many surveyed respondents felt that
CAPI was faster compared to those who felt that CAPI was slower,
while a considerable number of respondents stated that the speed was
pretty much equal. While 6 of the 9 surveyed interviewers responded
that the computer-based survey was faster, not more than half of the
surveyed respondents reported that CAPI was faster. It is surmised
that this difference between the perceptions of the two groups can be
attributed to the fact that respondents were comparing their CAPI experience to their experience with surveys in previous years, while interviewers were comparing CAPI and PAPI through a parallel utilization of both modes in the wave 10 survey.
For response convenience, too, while 6 of the 9 interviewers reported higher convenience with CAPI, less than half (58 persons,
39.7%) of the respondents concurred. This difference in perception
may likely be due to the fact that, while interviewers ask questions and
input responses directly from and to the computer, respondents just
passively follow the lead of the interviewers in responding to the
questions that are asked by the interviewers. Still, we see that the
number of respondents who reported lower convenience with CAPI
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<Table 2-10> Respondent impression of survey speed

CAPI (successful)
CAPI (unsuccessful)
total

very quick

quick

0
0
0

50
8
58

same
as before
48
9
57

very
slow
1
0
1

slow
23
4
27

total
122
21
143

Note. Fisher’s exact test: 0.960. Pearson χ2 test: 0.967

<Table 2-11> Respondent household member impression of convenience

CAPI (successful)
CAPI (unsuccessful)
total

much
better
1
0
1

better
50
8
58

same
as before
48
10
58

worse
21
3
24

much
worse
2
0
2

no
response
1
2
3

Note. Fisher’s exact test: 0.316. Pearson χ2 test: 0.230

was only about half the number of those who reported greater convenience, indicating that the computer-based survey does somewhat
increase convenience.
When asked about their preference for future survey modes, respondents were almost equally divided into those preferring paper
questionnaires, those preferring computer-based interviews and those
with no preference. Even when looking separately at the CAPI success
group which completed the whole survey through the computer and
at the CAPI no success group, there was no statistically significant difference in the responses of the two groups, allowing us to guess that
the introduction of computer-based interviews will not have an adverse effect on the survey response rate.
<Table 2-12> Preferred interview mode in the future
CAPI (successful)
CAPI (unsuccessful)
total

PAPI
37
7
44

CAPI
41
4
45

Note. Fisher’s exact test: 0.472. Pearson χ2 test: 0.441

indifferent
42
9
51

total
120
20
140
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3.3 Item missing rate, item response rate, data editing rate
KLIPS data can be divided into household data, individual data and
job history data4). As each data set has hundreds of variables, it is impossible to compare and analyze all variables. Luckily, the missing response rate or ‘do not know’ response rate for KLIPS is always very
low, so most variables do not particularly need to be compared or
analyzed. Therefore our analysis focuses on the main variables in the
KLIPS data. The variables extracted for analysis in this study are
mostly those which predominantly gave rise to errors in previous studies5) on Western panel surveys and in the KLIPS data cleaning
process. The main variables utilized in the analysis of this study are
listed below.
- Household questionnaire: income, living costs, housing-related
questions, private transfers, household member information etc.
- Individual questionnaire: education, marital status, health status,
smoking, satisfaction etc.
This section looks at the item missing rate, item response rate and
data editing rate for each of these variables. The item missing rate refers to those cases where a response value is missing for a question
that should have been answered according to the structure of the
questionnaire. For instance, an item would be missing if an respondent
who reports that ‘real estate income exists’ did not provide an answer
for the real estate income amount. Refusal to respond, ‘do not know’
responses and skip errors are all classified as missing items. Skip errors occur when the interviewer does not follow the structure of the
4) There exist the ‘Additional Modules’ beside these. However, these are omitted as
they are not repeated each year.
5) Caeyers & Weerdt (2010), Laurie (2003), Schräpler et al (2006), Watson (2010), Watson
& Wilkins (2011), Bradburn et al (1991), Baker et al (1995)
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questionnaire and the respondent thus ends up either not providing
a response for a required question or providing a response for a question that should not have been answered. Therefore, only some skip
errors are ‘missing’ in the strictest sense. In reality it is difficult, however, to distinguish skip errors and missing items in the current
KLIPS data, as the data does not tell you about the type of the missing item. Therefore, the latter type of skip error where a response value is provided for a question that should not have been answered is
marked in this paper as a negative number in order to distinguish this
type of error with other general missing items. It is anticipated that
CAPI will reduce the item missing rate and will particularly reduce the
number of skip errors.
The item response rate, meanwhile, refers to the proportion of respondents who provide a response to the concerned item. It must be
noted that the item response rate is not the opposite of the item missing rate. For example, the KLIPS survey first asks households if they
have real estate income, and then asks for the amount only if the
household replies that they do have real estate income. In this case,
the item missing rate would be the proportion of households that
state that they do have real estate income but then fail to provide the
real estate income amount (and households that provide an amount
after saying that they do not have any real estate income), while the
item response rate corresponds to the proportion of households who
provide a real estate income amount, regardless of whether or not
they have real estate income. To elaborate further, say, for instance,
20 out of 100 households respond that they have real estate income,
and that 15 of the 100 households provide a real estate income
amount. Here, the item missing rate for the real estate income amount
is (5/20)*100=25%, while the item response rate is (15/100)*100=
15%. Therefore, once again, we must take care to remember that although the item missing and item response rates may look like complementary concepts, they are, in fact, two totally different indicators.
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This paper looks at both the item missing rate and the item response rate for a number of variables for the purpose of examining
whether respondent response may change according to survey mode.
Here, the item missing rate measures skip errors or refusals to answer
any further questions while the item response rate reflects the tendency of the respondent to state from the beginning that the household ‘does not have real estate income’ in order to avoid answering
any further questions or because the household does not wish for the
interviewers to know of their real estate income.
As for the data editing rate, this indicator compares pre- and
post-supervisor review data6) to give us insight into the extent of data
editing that occurs before the supervisor review. We look at the editing rate to examine the extent of error reduction achieved with CAPI
– which is pre-loaded with editing information – in comparison to
PAPI. PAPI surveys are generally reviewed by supervisors for errors
that may have occurred during fieldwork, while CAPI prevents such
errors through its own preprogrammed mechanisms and editing
information. By analyzing the editing rate, we therefore seek to look
at the preemptive error reduction effect of CAPI.
By definition, however, there is a partial overlap between the item
missing rate and the data editing rate. A pre-review missing item that
is given a response value in the review process would be included in
the calculation of the data editing rate; but a missing item that remains
missing after the review would not have any effect on the data editing
rate.
The data used to calculate the item missing rate, the item response
rate and the data editing rate are the household data and the data on
the individual members of the households for the PAPI success
6) Generally, pre-supervisor review data are not inputted. However, for the purposes
of the 10th wave test run, the fieldwork provider was instructed to input the
responses without any review whatsoever. This was to ensure that any errors
occurring during the interview process were preserved.
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households (230 households) and the CAPI success households (160
households). As for the CAPI partial success households, because
there is no way to determine when exactly during the interview the
change to PAPI occurred, we have no choice but to exclude these
households from the analysis set forth in this particular section. CAPI
partial success indicates that some variables (or some questions) were
surveyed through PAPI not CAPI, and therefore it is more valid to
exclude this data from this analysis on differences to response patterns
by survey mode. Also, as mentioned previously, only 9 out of the 58
CAPI no success surveys were the result of outright refusal by the respondent to engage in a computer-based interview, while the rest reverted to PAPI because of interviewer oversight or computer problems, so it is deemed that it is not problematic to conduct this analysis
in exclusion of the non-response group.
3.3.1 Household income
We first looked at questions related to the major household variable
of income. Before looking at our analysis, we should perhaps briefly
present the structure of the paper-based questionnaire on earned income and that of the CAPI survey. KLIPS includes numerous questions on income, the first of which asks about last year’s and last
month’s household income for each income type (the 6 categories of
earned income, financial income, real estate income, social insurance
income, transfer income and other income7)). In the individual questionnaires, too, respondents are asked in each categorical questionnaire
about pre- and post-tax earned income from each job, while employed
7) Each of the these categories are, in turn, made up of several sub-categories. For
instance, financial income is surveyed through detailed questions on bank and other
financial institution interest and investment income, private credit and other
non-financial institution interest receipts, stock and bond profit margins, dividends
and other financial income. Details can be found in the KLIPS questionnaire and
user guide.
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individuals are asked for last year’s pre-tax earned income.
PAPI surveys present these income-related questions to respondents
through the household questionnaire, individual questionnaires, categorical questionnaires and through the employed persons’ questionnaire.
CAPI, meanwhile, presents questions related to earned income
through a separate earned income questionnaire. The CAPI surveys do
not, therefore, ask about household earned income in the household
questionnaire.
For economic exchange and assistance received from relatives and
friends as transfer income, the paper questionnaire asks related questions through both private transfer questions and through transfer income questions. In CAPI, however, only the private transfer questions
are asked, and the computer then uses this information to automatically generate questions directly related to the respondent’s transfer
income.
The order in which questions are presented in PAPI and CAPI are
different not only for questions related to earned income and some
categories of transfer income, but also for other questions pertaining
to other household income categories. For instance, PAPI asks first
whether there is any financial income and asks for the financial income amounts for each detailed subcategory, and then moves on to
real estate income and the amounts for each subcategory of real estate
income. CAPI, on the other hand, asks respondents to select ‘all types
of income gained last year’ and then asks about the income amount
for each detailed subcategory of income.
In CAPI, once ‘all types of income gained last year’ are selected,
the computer automatically directs the interviewers to questions asking
about the income amount, so skip errors are fundamentally prevented.
Also, when an respondent responds that they did receive a certain
type of income, and then ‘do not know / no response’ is selected for
the income amount, a window pops up and requires the interviewer
to type in a reason for this selection. CAPI is thus designed to pre-
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emptively minimize missing items. Accordingly, we found that the
item missing rate in CAPI for questions related to household income
was 0% for all types of income except for earned income.
<Table 2-13> presents the item missing rate in PAPI for questions
related to household income. This study calculated the item missing
rate based on the sum of all income amounts for each detailed income
subcategory.8) The analysis tells us that there are no skip errors at all
for income receipt or income amounts for the past month. As for income amounts for last year, however, there are some ‘do not know
/ no response’ responses for income amounts for financial income
and real estate income, where the item missing rate for financial income is 3.7% before review and 3.2% post-review. As for the question asking about the existence of any financial income receipts last
year, there were no ‘do not know / no response’ responses before the
review, but the item missing rate increased to 1.3% after the supervisor review. This was due to the fact that the responses of 3 households that were reported before review as having no financial income
were edited from ‘none (2)’ to ‘do not know / no response (9)’ in
the review process.
It is particularly interesting to note that the pre-review item missing
rate for the PAPI real estate income amount was a negative number.
This means that there were households that replied that real estate income was ‘none (2)’, but then went on to provide a real estate income
amount. This is a typical skip error that occurs when interviewers fail
to correctly follow the skip instructions for the questionnaire. CAPI
has the advantage of fundamentally preventing such errors.
CAPI and PAPI take completely different approaches in surveying
8) If income is reported for a subcategory in any income category, KLIPS considers
the household/individual to have received income in that particular category. For
instance, if a household has only ‘bank and other financial institution interest
income’ but has no other financial income whatsoever, KLIPS still presents that
household/individual as having financial income.
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<Table 2-13> Item missing rate for last year’s household income (PAPI)
pre-review

post-review

yes/no

amount

yes/no

amount

0.0

3.7

1.3

3.2

real estate

0.0

-4.2

1.3

4.2

social insurance

0.0

0.0

1.3

0.0

transfer

0.0

0.0

0.0

0.0

other

0.0

0.0

0.0

0.0

financial

Note. The item missing rate for income amounts generally refers to ① the proportion of
households that report receiving income in a specific category and then do not provide
a response for the income amount. Meanwhile, ② the proportion of households that
state that they have not received any income in a specific category and then do provide
an income amount for the category is marked as a negative number.

last year’s household earned income. Here, the situation is quite
different. Just in terms of the item missing rate, we see that CAPI surveys have fewer missing items and more accurate skips than PAPI
surveys.
The problem is that the CAPI response rate for the earned income
amount is very low. More specifically, the proportion of responses
that the household ‘does have earned income, and the amount is
such-and-such’ is very low in the pre-review CAPI data. In the PAPI
surveys, the response rate for the earned income amount is 85.7% for
both the pre- and post-review data, while the pre-review response rate
for the earned income amount in CAPI is barely above half at 54.4%.
While the review process did manage to greatly increase this response
rate to 84.4%, this still leaves us questioning the CAPI earned income
survey. Meanwhile, the CAPI response rate for last month’s earned income was just slightly, but not significantly, lower.
This difference by survey mode in response rates for last year’s
earned income amount can most likely be attributed to the previously
explained difference in the structure of the questionnaires. In PAPI,
household earned income questions are included in the household
questionnaire together with other questions on household income.
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<Table 2-14> Household earned labor income amount (PAPI vs. CAPI)
PAPI
previous year
previous month

pre-review
85.7
77.8

CAPI
post-review
85.7
75.2

pre-review
54.4
71.6

post-review
84.4
74.8

Note. The response rate for the earned income amount refers to the proportion of households
that have provided an income amount regardless of whether or not they received earned
income.

Meanwhile, CAPI takes respondents through the household questionnaire and the individual questionnaires and then separately asks
questions from a questionnaire that pertains only to earned income.
The CAPI earned income questionnaire consists of such items as
those related to individual pre-tax earned income as surveyed in the
individual questionnaires and related to living costs in the household
questionnaire. In other words, the earned income reported by each
household member in the individual questionnaires is combined to calculate the household earned income amount. It was anticipated that
this would allow for the reduction of errors between questions scattered among the different questionnaires.
Problems may arise, however, due to the fact that not all household
members respond to the individual questionnaires, interviewers forget
the earned income questionnaire, respondents are more likely to resist
answering income-related questions when questions such as those asking about the earned income amount are grouped together, and the
earned income amount response rate will drop lower as this questionnaire is presented late in the survey when respondents are tired
from having answered questions for a long time. Of these issues, the
first was resolved by ensuring that information on the earned income
of household members who have not responded to the individual
questionnaire is added in the process of the CAPI earned income
survey.
As for the considerably lower earned income response rate for
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<Table 2-15> Pre-review household earned labor income response rate by interviewer
(PAPI vs. CAPI)
interviewer ID
interviews
attempted
total
interviews
completed
success rate
interviews
attempted
CAPI interviews
completed
success rate
interviews
attempted
PAPI interviews
completed
success rate

A

B

C

D

E

F

G

H

I

J

19

26

40

90

56

15

31

20

10

65

12

23

32

79

26

11

17

9

8

57

63.2 88.5 80.0 87.8 46.4 73.3 54.8 45.0 80.0 87.7
4

-

24

32

30

7

19

14

6

24

1

-

18

26

1

3

11

3

4

20

25.0

-

15

26

16

58

26

8

12

6

4

41

11

23

14

53

25

8

6

6

4

37

75.0 81.3

3.3

42.9 57.9 21.4 66.7 83.3

73.3 88.5 87.5 91.4 96.2 100.0 50.0 100.0 100.0 90.2

pre-review CAPI data, we determined that the missing data on the
earned income amount could mostly be accounted for by an interviewer effect. Earned income amounts were missing for 87 households
in the pre-review CAPI data. Interviewer E, who conducted a comparatively high number of surveys, had a high earned income response
rate for the PAPI surveys but an excessively low response rate for the
CAPI surveys; and Interviewer D, who conducted the greatest number
of surveys in the Daejeon-Chungcheong region, was quite like other
interviewers in terms of the CAPI and PAPI response rate differences,
but had a higher missing rate for the CAPI surveys. It is difficult,
however, to determine whether these problems arose because of a lack
of understanding on the part of interviewers of the structure of the
questionnaires, or because of a difference in computer skills.
It is fortunate that this negative interviewer effect that emerged
during the wave 10 earned income survey seems to have been mostly
corrected in the post-review CAPI data. This editing of data was accomplished through additional questioning9) of households that did
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not provide information on earned income amounts, where no particular mode was prescribed for this additional questioning.
<Table 2-16> reports the t-test results10) for questions on household income. Data used in the t-test on income-related questions was
based – regardless of whether a response was given for the income
amount – on the proportion of responses to questions related to income amounts. This was done because, in order to examine the difference in the response rate by survey mode as in the case of earned
<Table 2-16> Difference between groups (PAPI vs. CAPI) in response rates for questions
on household income
PAPI
mean

prereview

CAPI
S.D

diff*

t-val

Pr > |t|

0.9565

0.2044 0.8125 0.3915

0.144

4.27

<.0001

labor / earned

0.8565

0.3513 0.5438 0.4996 0.3128

6.83

<.0001

financial

0.1130

0.3173 0.1188 0.3245 -0.0060

-0.17

0.8627

real estate

0.1087

0.3119 0.1500 0.3582 -0.0410

-1.21

0.2271

social insurance

0.1348

0.3422 0.1688 0.3757 -0.034

-0.93

0.3550

transfer

0.2913

0.4554 0.2125 0.4104 0.0788

1.75

0.0809

other

0.1478

0.3557 0.1063 0.0416 0.3091

1.20

0.2320

t-val

Pr > |t|

mean

review

S.D

total

PAPI

pre-

mean

CAPI
S.D

mean

S.D

diff*

total

0.9565

0.2044 0.9813 0.1361 -0.0250

-1.43

0.1523

labor / earned

0.8565

0.3513 0.8438 0.3642 0.0128

0.35

0.7282

financial

0.1304

0.3375 0.1250 0.3318 0.0054

0.16

0.8749

real estate

0.1000

0.3007 0.1500 0.3582 -0.0500

-1.45

0.1491

social insurance

0.1478

0.3557 0.1688 0.3757 -0.0210

-0.56

0.5769

transfer

0.2913

0.4554 0.2563 0.4379 0.0351

0.76

0.4480

other

0.1435

0.3513 0.1188 0.3245 0.0247

0.71

0.4811

Note. diff refers to the CAPI average subtracted from the PAPI average

9) Through a quite common procedure, the interviewer who conducted the initial
survey supplements the completeness of the household data after supervisor review.
10) In the test for equal variances (f-test), the level of significance was set at 0.05,
and the same criteria was applied to all t-tests.
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income, it is more valid to analyze the response rate itself and not the
missing rate that considers questionnaire structure. Therefore, the results in <Table 2-16> answer the question, ‘Is there a difference in
response frequency?’ instead of ‘Are the question skips followed correctly?’
The t-test tells us that, for pre-review data, the sum of earned income and other income is significantly different according to the survey mode. As explained previously, it is more valid to attribute this
difference in earned income to interviewer effect during the survey
process than to the survey mode effect. We can see that this effect
is eliminated in the post-review data, and that there is no difference
according to survey mode for the response rates for questions related
to household income.
Next, we compare pre- and post-supervisor review data to calculate
the data editing rate for household income. The household income editing rate for CAPI was very high due to the need to correct the missing responses to questions on ‘last year’s earned income’. The editing
rate was also found to be high for questions on real estate income
and transfer income, more because of changes from ‘response missing’
<Table 2-17> Difference between groups (PAPI vs. CAPI) in last year’s household income
editing rates
PAPI

CAPI

diff*

t-val

Pr >|t|

0.5014

-0.3050

-6.47

<.0001

0.3875

0.4887

-0.3010

-7.01

<.0001

0.1597

0.0313

0.1745

-0.0050

-0.30

0.7627

0.1137

0.0688

0.2538

-0.0560

-2.60

0.0100

0.1461

0.0250

0.1566

-0.0030

-0.21

0.8334

mean

S.D

mean

S.D

total

0.1826

0.3872

0.4875

labor / earned

0.0870

0.2824

financial

0.0261

real estate

0.0130

social insurance

0.0217

transfer

0.0261

0.1597

0.1000

0.3009

-0.0740

-2.84

0.0049

other

0.0130

0.1137

0.0125

0.1115

0.0005

0.05

0.9627

Note. diff refers to the CAPI average subtracted from the PAPI average

Empirical study on the effect of Computer Assisted~

33

to ‘response provided’ than changes to the reported amounts. Such
editing of data from the wave 10 CAPI test run is mostly due to the
fact that more data was collected on all aspects of household income
during the process of editing data on earned income. The t-test results
tell us that the data editing rate is lower overall for PAPI than for
CAPI, and that the difference in PAPI and CAPI data editing rates
is significant for earned income, real estate income and transfer
income.
3.3.2 Living costs and housing related variables
We now look at missing rates and error rates for the variables of
living costs and housing. The KLIPS survey includes a total of 20
questions on household living cost amounts and monthly average living costs. In the paper-based survey, living costs for each of the items
are added up to obtain total living costs. 3.9% of the PAPI households either responded that all living costs added up to 0 KRW or
did not respond to questions on living cost amounts.11) Households
that did not provide a monthly average living cost amount or responded that they did not know the monthly amount also accounted
for 2.6% of all PAPI households before the supervisor review. These
households were all accounted for through the review process.
Meanwhile, in the CAPI survey, if the automatically calculated sum
of all living cost items is 0, the program does not let the interview
proceed to the next question, and therefore the missing rate for living
costs in the CAPI survey was 0%. As for the monthly average living
costs, 1 household did not provide a response in the CAPI survey.
The t-test results tell us that for the one question that asks about
11) While it is understandable that a household may say that living costs for a specific
item (such as education costs) were 0 KRW, we found that some households did
not provide amounts for any of the living cost items, thus making it impossible
to determine total household living costs. It would be valid to regard such cases
as refusals to respond to questions on living costs.
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<Table 2-18> Difference between groups (PAPI vs. CAPI) in missing rates for questions
on household living costs
PAPI
mean S.D

CAPI
mean S.D

diff*

t-val Pr >|t|

pre-

avg. monthly costs 0.0261 0.1597 0.0063 0.0791 0.0198

1.62

0.1062

review

total costs

3.05

0.0025

post-

avg. monthly costs 0.0000 0.0000 0.0063 0.0791 -0.0060 -1.00 0.3188

review

total costs

0.0391 0.1943 0.0000 0.0000 0.0391

0.0391 0.1943 0.0000 0.0000 0.0391

3.05

0.0025

monthly average living costs, there is no difference in the missing rate
for each survey mode. For the total living cost amount as calculated
by adding amounts from 20 items, CAPI significantly reduces the
missing rate in comparison to PAPI.
Data on monthly average living costs from 18.7% of the PAPI
households and 14.4% of the CAPI households was edited through
the supervisor review process. The editing rates for total living cost
amounts were also very high at 13.9% for PAPI and 12.5% for CAPI.
This large discrepancy in living cost amounts can be accounted for by
the fact that reviews focus intensely on itemized living cost amounts.
Supervisor reviews pay particular attention to 0 values for housing
costs and health insurance fees and 0 values for education costs in
households with children. CAPI activates an error check pop-up window when a 0 value is inputted for these fields, but does not mandate
the entry of a different value. This is because there are many cases
where the actual living cost amount for a particular item is actually
0, and if a different value is forcibly required, this may likely lead to
a distortion of the response value.
Our analysis tells us that the data editing rates for monthly average
living costs and the total sum of all living cost amounts are not significantly different by survey mode. To summarize, the data editing
rate for questions related to living costs is quite high, but there is not
a significant difference between the data editing rates for each of the

Empirical study on the effect of Computer Assisted~

35

<Table 2-19> Difference between groups (PAPI vs. CAPI) in household living cost editing
rates
PAPI

CAPI

diff*

t-val

Pr >|t|

0.3519

0.0389

1.01

0.3124

0.3318

0.0141

0.40

0.6873

mean

S.D

mean

S.D

avg. monthly costs

0.1826

0.3872

0.1438

total costs

0.1391

0.3468

0.1250

survey modes.
Our analysis tells us that the missing rate for questions related to
housing in the household questionnaire is also quite different according to the survey mode. For the CAPI surveys, there were barely any
missing responses for any of the housing-related questions with the
exception of the question asking for ‘yearly or monthly lease price per
pyeong (3.3 m2)’. Meanwhile, for the PAPI surveys, the missing rate
was quite high for all questions in the household questionnaire related
to housing. This is most likely due to the complex structure of the
KLIPS housing-related questions, where questions are presented in the
order of ‘housing arrangement (rent or own)’ – ‘residence type’ – ‘size
(pyeong)’ – ‘market value’, thus increasing the probability of skip errors in PAPI surveys. To explain further, according to the housing arrangement and residence type, respondents have to answer different
questions on the size of the residence, which may include questions
on lot size, total floor area, total area in pyeong, actual use area in
pyeong etc. Also, for the market value of the residence, respondents
who own their residence are asked to provide the market value of the
residence, while respondents who live in rental properties are asked
for their lease deposit amounts and monthly rent amounts.
This complex questionnaire structure is integrated into the design of
the CAPI program, thereby fundamentally eliminating the possibility
that the wrong questions will be answered by the respondent. Still, we
see that the missing rate for yearly or monthly lease price per pyeong
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(including other types of housing arrangements) is quite high at 8.5%,
probably because there are cases where it is difficult to provide an exact rent amount for ‘other’ housing arrangements. Even in this case,
however, the CAPI missing rate is much lower than the PAPI missing
rate, indicating that CAPI is effective in reducing errors in questionnaires with complex structures.
The same conclusion is also reached through our t-test results. The
missing rates for pre-review data on housing-related variables are in
most cases significantly lower for CAPI than PAPI. The PAPI missing
rates for area (pyeong)-related variables were improved through the
correction of skip errors in the review process, but missing responses
for market value and rental amounts remain uncorrected.
As for the data editing rates for each survey mode, we did not find
a significant difference between the two. This shows us, in reverse,
that there is a limit to the extent of editing that can be performed
on the high rate of missing responses that occurred during the actual
PAPI surveys, and also highlights the usefulness of CAPI in funda<Table 2-20> Difference between groups (PAPI vs. CAPI) in housing information missing
rates
PAPI
mean
(own) size

S.D

CAPI
mean

S.D

diff*

t-val Pr >|t|

0.0313 0.1747 0.0000 0.0000 0.0313 2.02 0.0451

pre-

(own) price per unit 0.1484 0.3569 0.0099 0.0995 0.1385 4.19 <.0001

review

(rent) size

0.0098 0.0990 0.0000 0.0000 0.0098 1.00 0.3197

(rent) price per unit

0.2157 0.4133 0.0847 0.2809 0.1309 2.39 0.0183
PAPI
mean

(own) size

S.D

CAPI
mean

S.D

diff*

t-val Pr >|t|

0.0078 0.0880 0.0000 0.0000 0.0078 1.00 0.3192

post-

(own) price per unit 0.1318 0.3396 0.0000 0.0000 0.1318 4.41 <.0001

review

(rent) size

0.0099 0.0995 0.0000 0.0000 0.0099 1.00 0.3197

(rent) price per unit

0.2178 0.4148 0.0847 0.2809 0.1331 2.41 0.0170

Note. diff refers to the CAPI average subtracted from the PAPI average
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<Table 2-21> Difference between groups (PAPI vs. CAPI) in housing information editing
rates
PAPI

CAPI

diff*

t-val

Pr >|t|

0.0791

0.0155

1.35

0.1783

0.0250

0.1566

0.0141

0.79

0.4283

0.0000

0.0000

0.0043

1.00

0.3184

0.0063

0.0791

0.0198

1.62

0.1062

mean

S.D

mean

S.D

(own) size

0.0217

0.1461

0.0063

(own) price per unit

0.0391

0.1943

(rent) size

0.0043

0.0659

(rent) price per unit

0.0261

0.1597

Note: diff refers to the CAPI average subtracted from the PAPI average

mentally preventing such missing responses in the survey process.
3.3.3 Household member information variables
For information on the household members collected through the
household questionnaire, we found that both the missing rate and editing rate are very low. The post-review number of household members was 648 persons for PAPI and 466 for CAPI.12) There were no
missing responses related to household member information in the
CAPI surveys, while there was a missing rate of less than 1% in the
PAPI survey responses on final level of attained education.
Meanwhile, the data editing rate for level of education was found to
be slightly higher for CAPI than for PAPI.
The following is a brief explanation of the KLIPS process for collecting information on household members. Info-sheets are generally
used in the KLIPS household member information collection process,
where information on household members from the most recent survey is provided as reference material on the info-sheet. The info-sheets are distributed to the responsible interviewer prior to the
survey of the panel household, and the interviewer refers to this in12) Household member information looks at all household members, among which
those who are 15 years of age or older are asked to respond to the individual
questionnaire.
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formation from the previous year when going through the household
questionnaire for the current year. The gender and date of birth given
for one member of a panel household should generally remain the
same each year, but responses sometimes do change from year to
year, and this damages the consistency of the data. KLIPS researchers
have therefore set these variables as key variables and seek to ensure
the longitudinal consistency of data by providing info-sheets. Despite
such efforts, changes to the key variables for household members are
reported every year, and focused longitudinal cleaning is conducted to
address this problem.
Information contained in info-sheets used in PAPI surveys was
pre-entered into the CAPI program so that any change to key variables would require the entry of text explaining the reason for such
change. Text entry in the CAPI test run was an extremely cumbersome task due to interviewer computer skills and the slow speed of
Korean language recognition13) within the CAPI program; and just by
requiring the entry of text explaining the reason for any changes to
the data, we were able to gain the effect of reducing missing
responses.
It is expected, however, that the survey mode effect on household
member information will be clearer in a longitudinal rather than a
cross-sectional comparison. Since it is of utmost importance that key
variables remain consistent over time, it is extremely important for us
to examine the effect of each survey mode on the longitudinal consistency of the data. The purpose of this paper, however, is to examine the quality improvement effect of CAPI with the test data.
Therefore, for greater convenience and consistency in our particular
13) KLIPS uses the Blaise system for its CAPI surveys, and here the basic unit for
character recognition is 1 byte. One Korean character is 2 bytes, however, leading
to the technical issue in Year 10 of having to wait for quite a while before the
entered text was displayed on the screen. Through continuous improvements and
upgrades to the program, this technical issue has been largely resolved.
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<Table 2-22> Item missing rates and data editing rates for questions related to household
members (PAPI vs. CAPI)

# of HH members
sex
age
school
completion of school

PAPI
nonreponse
prepostreview
review
648
648
0.0
0.0
0.0
0.0
0.5
0.5
0.0
0.0

edit
rate
0.0
0.6
0.8
0.5

CAPI
nonreponse
prepostreview
review
446
446
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

edit
rate
0.0
0.0
1.1
1.7

Note. Data editing rates are calculated on the basis of all reported household members, both
pre- and post-review

discussion, this study does not engage in an analysis of the effect of
each survey mode on the longitudinal consistency of the data, and
leaves this topic to be addressed in future studies.
3.3.4 Education and marital status variables
We now look at the item missing rates and data editing rates for
sensitive questions such as individual inclinations, opinions and personal information that respondents may particularly be reluctant to
answer. Questions related to the privacy of respondents are mostly included in the questionnaires for employed/non-employed persons, and
the data generated from these questions are categorized as individual
data.
Individual data includes information on the respondent’s main job,
job-seeking activities, satisfaction, birth, marriage, education and vocational training. The individual data used in this study is limited to that
obtained from the employed persons questionnaire and the non-employed persons questionnaire, primarily in consideration of the limitations to the main job information in the test data.14) Pre-review
14) By ‘limitations to the main job information in the test data’, we refer to the fact
that the individual number attached to the data is not the Personal Identification

40

Methodology for the Improvement of Panel Data Quality - CAPI Effects

PAPI data usage was also significantly limited because of an error in
the data entry program for the non-employed persons questionnaire.
Data entry usually starts after the completion of the supervisor review,
but for the wave 10 data, pre-review data was additionally entered for
research purposes. Some parts of the logic for the previous year’s
PAPI data entry program were not corrected properly in this process,
and this resulted in numerous logic errors in the pre-review PAPI data
within the wave 10 test data. We note that these errors were all completely edited during the review process. Because, however, it is almost
impossible at this point to correct the logic for pre-review data, we
were forced to use a very limited range of data for our analysis. This
error is unrelated to survey mode effect and is the result of an error
in the data entry program, so if we insisted on using the logically-flawed pre-review data from the PAPI non-employed persons
questionnaire in our analysis, we would end up with a distorted result.
Therefore, this study chooses not to engage in the analysis of some
variables and instead focus the analysis on variables not affected by
any such entry program errors. Fortunately, sensitive questions dealing
with health, smoking and satisfaction were mostly unaffected by the
logic errors.
The following provides the item missing rates and data editing rates
for the major variables of education and marital status from the individual data of individuals who are currently students. The employed/non-employed persons questionnaires ask about the education
of individuals who are currently enrolled in high school / college.
Number (PID) but is the household raw data number that was assigned before
the generation of a job number. In general, the PID and job number are
variables that researchers generate by processing data after linking the current year
data with previous years’ data , all after the final completion of fieldwork and
after all survey responses are entered into the system. These variables were not,
however, available for the test data, and it was therefore impossible for the
researchers of this study to convert the test data to job history data as such job
history data is processed with the contents of the categorical questionnaires.
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There were almost no missing responses to the questions asking about
the type of school the individual currently attends. The problem is
that the questionnaires are structured to ask first about whether an individual currently attends school and then ask about the type of
school they currently attend, so the missing rate for the variable of
whether an individual is currently enrolled is more important; but due
to the aforementioned entry program logic errors, we could not determine the missing rate for the more important variable.
Meanwhile, for variables related to marital history, the missing rate
was slightly different according to the survey mode. Especially for the
question asking about changes to marital status, the missing rate was
about 1% for PAPI, where it was discovered that there was an error
in that there were more individuals who gave a response to the number of changes to their marital status than those who answered that
there had actually been a change to their marital status. In other
words, pre-review PAPI data includes cases where the interviewers did
not accurately understand the skip logic. CAPI, meanwhile, is programmed to preemptively block any such errors. The editing rates for
marital history were also higher for the PAPI than for the CAPI surveys, but the frequency was so low15) that it is difficult to day that
this difference is very significant.16)
15) There were not very many respondents who needed to answer the marital history
questions in the first place, and there were only two edits made to the CAPI
marital history data through the supervisor review.
16) To explain further about the KLIPS marital history portion, we note that there is
a very large difference between the martial history responses collected by the
interviewers during the actual interviews and the data provided to researchers.
While this is not very problematic since there are generally not many changes to
marital status, individuals in common-law marriages often react very sensitively to
questions on marital history. In consideration of this situation, the KLIPS
info-sheets provides information on marital status as reported in last year’s survey,
but instructs interviewers to simply accept any response provided by respondents
even if this year’s response contradicts the information in the info-sheet. In the
supervisor review, too, unless there is a clear technical error, such as a mistake in
following the questionnaire logic, the principle is to refrain from correcting any
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<Table 2-23> School enrolment status, marital status missing rates and data editing rates
(PAPI vs. CAPI)

type of school enrolled
marital status
change in marital status
# of changes in marital status
1st change in marital status
2nd change in marital status
3rd change in marital status

PAPI
nonreponse
prepostreview review
0.4
0.0
0.0
0.0
1.0
1.0
-13.3
0.0
0.0
0.0
0.0
0.0
0.0
0.0

edit
rate
1.0
0.0
1.0
1.4
1.2
0.6
0.0

CAPI
nonreponse
prepostreview review
0.0
0.0
0.2
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

edit
rate
0.0
0.7
0.2
0.0
0.0
0.0
0.0

3.3.5 Health and smoking related variables
As for questions asking about individual health, restrictions to activities and smoking, the missing rate for PAPI was less than 1 %, while
there were no missing responses or skip errors at all for CAPI. In the
PAPI surveys, we also found a case where the interviewer was not
able to follow the skip structure of the questionnaire which requires
interviewers to ask individuals who are currently smoking or who have
smoked before about their smoking quantity, and ended up asking an
individual with no smoking experience about their smoking quantity.
All response values were filled in through the review process. KLIPS
researchers had been concerned that the respondents might react more
sensitively to such questions in the CAPI surveys, but the increase to
the missing rate in CAPI was not as high as we had worried that it
would be. To the contrary, for some questions – such as those asking
about restrictions to activities that can easily be performed in daily life
and those asking about smoking – it turned out that CAPI sigresponses or from conducting follow-up interviews. Researchers, however, correct
a large part of the data post de facto in order to ensure that there are no logic
errors in the concerned case. More details on marital history data calibration can
be found in Problems with and Measures to Improve KLIPS Marital History
Surveys (Hyomi Choi, 2005, KLIPS Technical Report).
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<Table 2-24> Difference between groups (PAPI vs. CAPI) in health, restricted activities,
smoking related missing rates
PAPI

prereview

CAPI

diff*

t-val

Pr >|t|

0.0000

-

-

-

0.0000

0.0000

0.0019

1.00

0.3178

0.0000

0.0000

0.0019

1.00

0.3178

mean

s.d.

mean

s.d.

health status

0.0000

0.0000

0.0000

health compared to
previous year

0.0019

0.0442

health compared to
average person

0.0019

0.0442

sensory disorder

0.0019

0.0442

0.0000

0.0000

0.0019

1.00

0.3178

physical limitations

0.0019

0.0442

0.0000

0.0000

0.0019

1.00

0.3178

restricted activities 1-4 0.0058

0.0763

0.0000

0.0000

0.0058

1.74

0.0833

whether smoking

0.0039

0.0624

0.0000

0.0000

0.0039

1.42

0.1575

amount of smoking

0.0078

0.0880

0.0000

0.0000

0.0078

2.01

0.0454

Note. diff refers to the CAPI average subtracted from the PAPI average

<Table 2-25> Difference between groups (PAPI vs. CAPI) in health, restricted activities,
smoking related data editing rates
PAPI
mean

s.d.

CAPI
mean

s.d.

diff*

t-val

Pr >|t|

health status

0.0039 0.0624 0.0000 0.0000 0.0039

1.42

0.1575

health compared to previous year

0.0020 0.0442 0.0030 0.0546 -0.0010 -0.29

0.7739

health compared to average person

0.0059 0.0764 0.0000 0.0000 0.0059

1.74

0.0833

sensory disorder

0.0020 0.0442 0.0000 0.0000 0.0020

1.00

0.3178

physical limitations

0.0020 0.0442 0.0000 0.0000 0.0020

1.00

0.3178

restricted activities 1-4

0.0059 0.0764 0.0000 0.0000 0.0059

1.74

0.0833

whether smoking

0.0059 0.0764 0.0000 0.0000 0.0059

1.74

0.0833

amount of smoking

0.0059 0.0764 0.0030 0.0546 0.0029

0.64

0.5220

restricted activities 1-4

0.0059 0.0764 0.0030 0.0546 0.0029

0.64

0.5220

whether smoking

0.0098 0.0984 0.0000 0.0000 0.0098

2.24

0.0252

amount of smoking

0.0059 0.0764 0.0000 0.0000 0.0059

1.74

0.0833

Note. diff refers to the CAPI average subtracted from the PAPI average

nificantly reduces the missing rate.17) The data editing rate for health
17) We do not discuss the post-review results because the missing rates for PAPI and
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and smoking related questions was also found to be lower for CAPI
than for PAPI.
3.3.6 Satisfaction with life
For questions dealing with such subjective opinions such as those
on satisfaction with life, the item missing rates and data editing rates
were high overall, with the rates for PAPI slightly higher than those
for CAPI. The t-test on the questions asking about satisfaction with
life shows us that CAPI significantly reduces the missing rate and the
data editing rate in comparison to PAPI.
Because of the very high number of questions asked during the
KLIPS interview, it is highly likely that respondents will have become
fatigued by the time they reach questions asking about their subjective
opinions on such issues as satisfaction with life. This, compounded
with the reluctance of respondents to respond to such questions about
their private thoughts, leads interviewers to be tempted to simply skip
such questions. The higher PAPI missing rates are perhaps due to
such inclinations on the part of the interviewers. This cannot happen
in CAPI, meanwhile, since the interview cannot proceed unless the interviewer enters something even when the respondent refuses to answer the question.
In this case, however, a low missing rate does not necessarily signify higher data quality. For such questions asking for subjective opinions, fatigue is likely to be higher for CAPI than PAPI respondents.
This is because, although these questions are sensitive, the simple nature of the questions makes it possible for respondents to fill in their
responses by themselves, so in the PAPI survey, you can have a number of respondents gathered together18) , where each individual can
CAPI were both 0% after the review.
18) Since KLIPS is a household panel survey, it is common for household members
who are at least 15 years of age to be gathered together when responding to the
individual questionnaires.

Empirical study on the effect of Computer Assisted~

45

<Table 2-26> Difference between groups (PAPI vs. CAPI) in life satisfaction related missing rates
PAPI
mean
s.d.

prereview

postreview

CAPI
mean
s.d.

diff*

t-val

Pr >|t|

satisfaction measure 1

0.0214

0.1450

0.0060

0.0770

0.0155

2.02

0.0434

satisfaction measure 2

0.0214

0.1450

0.0030

0.0546

0.0185

2.62

0.0091

satisfaction measure 3

0.0214

0.1450

0.0030

0.0546

0.0185

2.62

0.0091

satisfaction measure 4

0.0214

0.1450

0.0030

0.0546

0.0185

2.62

0.0091

satisfaction measure 5

0.0214

0.1450

0.0030

0.0546

0.0185

2.62

0.0091

satisfaction measure 6

0.0214

0.1450

0.0030

0.0546

0.0185

2.62

0.0091

overall life satisfaction

0.0273

0.1631

0.0030

0.0546

0.0243

3.12

0.0019

satisfaction measure 1

0.0215

0.1451

0.0059

0.0767

0.0156

2.04

0.0419

satisfaction measure 2

0.0215

0.1451

0.0029

0.0543

0.0185

2.63

0.0088

satisfaction measure 3

0.0215

0.1451

0.0029

0.0543

0.0185

2.63

0.0088

satisfaction measure 4

0.0215

0.1451

0.0029

0.0543

0.0185

2.63

0.0088

satisfaction measure 5

0.0215

0.1451

0.0029

0.0543

0.0185

2.63

0.0088

satisfaction measure 6

0.0215

0.1451

0.0029

0.0543

0.0185

2.63

0.0088

overall life satisfaction

0.0234

0.1514

0.0029

0.0543

0.0205

2.8

0.0052

Note. 1 diff refers to the CAPI average subtracted from the PAPI average
2 Satisfaction with life is surveyed through questions on: 1 family income, 2 leisure activities, 3 housing environment, 4 family relations, 5 relations with relatives, 6 social
friendships

<Table 2-27> Difference between groups (PAPI vs. CAPI) in life satisfaction related data
editing rates
PAPI
mean
s.d.

CAPI
mean
s.d.

diff*

t-val

Pr >|t|

satisfaction measure 1

0.0078

0.0881

0.0000

0.0000

0.0078

2.01

0.0454

satisfaction measure 2

0.0078

0.0881

0.0000

0.0000

0.0078

2.01

0.0454

satisfaction measure 3

0.0098

0.0984

0.0000

0.0000

0.0098

2.24

0.0252

satisfaction measure 4

0.0098

0.0984

0.0000

0.0000

0.0098

2.24

0.0252

satisfaction measure 5

0.0078

0.0881

0.0000

0.0000

0.0078

2.01

0.0454

satisfaction measure 6

0.0078

0.0881

0.0000

0.0000

0.0078

2.01

0.0454

overall life satisfaction

0.0137

0.1162

0.0030

0.0546

0.0107

1.8

0.0720

Note. 1 diff refers to the CAPI average subtracted from the PAPI average
2. Satisfaction with life is surveyed through questions on: 1 family income, 2 leisure activities, 3 housing environment, 4 family relations, 5 relations with relatives, 6 social
friendships
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look at their own individual questionnaire and fill in their answers.
This allows both the interviewer and the respondents to approach the
process with less of a burden. For CAPI, however, responses to individual questionnaires can only be taken one at a time, leading to a
longer interview time, and thus increasing the pressure on the
respondents. So while CAPI may reduce the missing rate, CAPI may
lead to the unwanted effect of pressuring respondents into responding
without very much thought. This risk is higher for questions asking
about satisfaction that utilize a 5-point scale.
3.3.7 Consistency between questions on private transfers and transfer income
KLIPS includes numerous questions that are physically located in
separate parts of the survey, but for which consistency must be
maintained. While in the PAPI surveys, it is left to the responsibility
of the interviewers and the supervisor to ensure such consistency, the
technology in CAPI enables relevant information to be brought up as
appropriate, and therefore frees interviewers from the burden of
errors. In this context, we use our analysis to ensure that consistency
is maintained between questions in the household questionnaire on
private transfers and transfer income amounts as reported in the income questionnaire.19)
19) Only a few variables are available for verification for the wave 10 CAPI test run
data, as the CAPI program developed for the wave 10 test run had only a few
defined logical sequences. Because the CAPI program was in the early stages of
development, there was concern that logic sequences spanning across data sets
would considerably slow down the speed of the computer. To elaborate, the
computer processing speed would be considerably decreased if information in data
files that were not currently activated was brought over in order to match the
information for consistency. As the test run was conducted on a smaller subset
of the wave 10 KLIPS households, it was of utmost importance that all
operations of the test run were stable. Therefore, logical sequences that spanned
data files were minimized in the wave 10 survey, while the CAPI program was
developed mainly around logical sequences that dealt with data within the same
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Questions related to private transfers that are presented through the
household questionnaire ask the household head and the spouse of
the household head about parents or children who live separately, frequency of visits and economic exchange. Among these questions,
those that ask about whether there is any economic exchange with parents or children living separately and the amount of any such economic exchange are connected with the transfer income questions on
help from parents / children living separately that are included in the
household income questionnaire. The CAPI program automatically calculates the sum of all economic exchange amounts that have been reported as responses to questions on private transfers and then shows
the interviewer itemized transfer income amounts for which the interviewer obtains confirmation and then uses as the response for transfer
income questions. Naturally, no errors occurred in this process.
In the PAPI surveys, however, a considerable number of errors
were found. For the pre-review data, in particular, 9% of the respondents who reported economic exchange with parents or children
living separately and who also reported economic exchange amounts
were found to have not provided a response to questions on transfer
income in the income questionnaire. While many of these errors were
corrected in the supervisor review, there were still some that remained
unresolved. We also found that there was a higher error rate in the
post-review data for economic exchange with parents living separately
than for that with children living separately, most likely because while
there is only one category for children living separately, parents living
separately are categorized into the household head’s parents or the
spouse’s parents. In other words, more errors appear for parents living
file. In the wave 11 survey, however, the CAPI program was upgraded and
supplementary programs were developed to resolve the issue of logical sequences
and processing speed. The current CAPI program allows easy access to
information in separate files and also to previous years’ responses that have been
stored, thereby strengthening the error detection capability of CAPI.
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<Table 2-28> Difference between groups (PAPI vs. CAPI) in skip error rates for private
transfers and transfer income
PAPI

pre-

transfer to parents

review transfer from children
post-

transfer to parents

review transfer from children

CAPI

diff*

t-val

Pr >|t|

0

0.0897

2.76

0.0073

0

0

0.0921

2.76

0.0073

0.245

0

0

0.0633

2.3

0.0244

0.1622

0

0

0.0267

1.42

0.1587

mean

s.d.

mean

s.d.

0.0897

0.2877

0

0.0921

0.2911

0.0633
0.0267

Note. diff refers to the CAPI average subtracted from the PAPI average

separately because the structure of questions on economic exchange
with parents is that much more complex.
This is also apparent in the t-test results which tell us that CAPI
is much more effective than PAPI in correcting skip errors. The difference between survey modes was much more significant in the
pre-review data, but much less significant in the post-review data as
many of the PAPI errors were corrected through the review process.

3.4 Changes in distribution
We now seek to examine the impact of survey mode on the distribution of response values. As was the case for our analysis of item
missing rates, item response rates and data editing rates, our analysis
is performed on the PAPI success households (230 households) and
the CAPI full success households (160 households). To account for
all possibilities, however, while the following analysis centers on a
comparison of the CAPI success group and the comparison group
(PAPI success group), our report will additionally compare the CAPI
success group with both the CAPI partial success group and the comparison group.
<Table 2-29> reports the results of analysis on individual
characteristics. The table tells us that for the individual and household
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<Table 2-29> Differences in individual characteristics responses
CAPI(success) : PAPI
sex
school
employed/not employed
marital status
own/rent statuas
type of residence
# of HH members
age

0.7717
0.7562
0.1865
0.0784
0.2024
0.9210
mean-difference test
0.6858
0.5647

CAPI(success) : PAPI :
CAPI(partial success)
0.9448
0.5902
0.3614
0.2476
0.0437
0.8203
Kruskal-Wallis
0.6423
0.3293

Note. 1 p-value of test of significance. p-value reported for contingency table test for independence (χ2) for gender to residence type.
2 Housing arrangement is either own / yearly or monthly lease / other, residence type
is single detached house / apartment / row house or multi-family unit / commercial
building / other

variables of gender, level of educational attainment, employment status, marital status (married, never married, divorced, separated, widowed), housing arrangement, residence type, number of household
members and age, there is no statistically significant difference. In the
supplementary comparison of housing arrangements between the
CAPI success group, the CAPI partial success group and the PAPI
group, however, a statistically significant difference was found.
We then analyzed responses to job satisfaction. Satisfaction in this
case was measured with the Likert Scale, where the analysis was performed through a two sample difference of means test. In the results
outlined in <Table 2-30>, we see that for the variable “My current
job is a good job that is worth keeping”, the average score for the
CAPI success group is 3.07 which is statistically significantly (p-value=0.0122) lower than the score of 3.29 reported for the PAPI group.
Of the 21 job satisfaction-related variables, only the aforementioned
variable and the variable on “Communication and personal relationship satisfaction level” have mean scores for the two groups that are
different at a statistically significant level when the level of significance
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<Table 2-30> Differences in job satisfaction responses
CAPI(success) : PAPI

PAPI
This is a good company to work at
I'm glad to have joined this
company
I would recommend joining this
organizational
company to job-seeking friends
commitment
I take pride in being a part of this
company
I hope to continue working at this
company if other things remain the same
I'm satisfied with the job i'm
currently doing
I'm passionate about the work I do
job
I feel joy from doing the work I do
satisfaction
I feel this job to be personally
rewarding
I want to continue this job if other
things remain the same
wages, earnings
stability of employment
content of the work
work environment
satisfaction
work hours
by
possibility of personal development
job facets
communication or personal
relationships
fairness of promotion/evaluation
corporate welfare
overall job (workplace) satisfaction
overall job (work itself) satisfaction

3.29

CAPI(success) :
PAPI :
CAPI(partial
success)

CAPI
p-val Kruskal-Wallis
(success)
3.07
0.0122
0.1146

3.35

3.20

0.0651

0.3112

2.97

2.92

0.5859

0.6748

3.07

2.99

0.3719

0.7727

3.58

3.50

0.2792

0.6959

3.29

3.30

0.8378

0.8837

3.54
3.45

3.48
3.48

0.3742
0.6848

0.4630
0.9047

3.32

3.34

0.7408

0.6043

3.56

3.58

0.7304

0.9658

3.25
2.85
2.69
2.80
2.86
3.06

3.32
2.85
2.79
2.89
2.95
3.11

0.3291
0.9862
0.1266
0.1768
0.2035
0.5786

0.7889
0.8894
0.2891
0.4797
0.6215
0.4277

2.68

2.53

0.0161

0.0047

2.99
3.04
2.88
2.82

2.91
3.05
2.82
2.78

0.3013
0.9312
0.3793
0.6117

0.2473
0.3919
0.4773
0.5172

Note. Care must be taken when interpreting the results as (1) is extremely dissatisfied for organizational commitment and job-task satisfaction, while (1) is extremely satisfied for
by-factor job-task satisfaction and overall job satisfaction. p-value reported as
Kruskal-Wallis test result.

is at 5%. The mean scores for the variable “I am glad that I joined
this job” were also found to be different at a statistically significant
level with a level of significance of 10%. For all the remaining 18 vari-
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ables on this topic, the two groups did not have any statistically significant differences. The supplementary report comparing CAPI
(success), PAPI and CAPI (partial success) tell us that only the
“Communication and personal relationship satisfaction level” variable
is statistically significantly different at a level of significance of 5%.
Overall, statistically significant differences only exist for 2-3 variables, and the only variable consistently different among the groups at
a level of significance of 5% even in the supplementary report is the
“Communication and personal relationship satisfaction level” variable.
It is difficult, therefore, to conclude that a survey mode effect exists
for variables relating to subjective satisfaction levels.
<Table 2-31> looks at the test for differences in life satisfaction.
No variables were found to be statistically different in the two groups
at the 5% level, while at the 10% level of significance, housing environment satisfaction was found to be significantly different in the two
groups. As for the additional comparison between the three groups
(Kruskal-Wallis test), it was found that – interestingly enough – there
was a statistically significant difference for all variables with the exclusion of leisure activities. Additional research is necessary to look in<Table 2-31> Differences in life satisfaction responses
CAPI(success) : PAPI
PAPI
household income
leisure activities
housing environment
family relations
relations with relatives
social relations
overall life satisfaction

3.31
2.92
2.77
2.42
2.61
2.65
2.75

CAPI
(success)
3.23
2.99
2.67
2.36
2.57
2.61
2.69

CAPI(success) : PAPI :
CAPI(partial success)

p-val

Kruskal-Wallis

0.1610
0.2124
0.0761
0.2727
0.3982
0.4001
0.2249

0.0274
0.8649
0.0351
0.0027
0.0000
0.0046
0.0883

Note. 1 is extremely satisfied while 5 is extremely dissatisfied. p-value reported as KruskalWallis test result.
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to the reasons for this marked difference in the results.
<Table 2-32> looks at differences in the health status variables. No
statistically significant differences were found between the two groups
for any of the variables. In the supplementary comparison of three
groups, a statistically significant difference was found among the
groups for only the ‘current health’ variable and not for any other
variable.
<Table 2-33> compares responses to the health-related variables of
smoking and drinking. The smoking variable can be answered as
‘smoker / non-smoker / previous smoker’, while choices for the daily
average smoking quantity were made available as ranges of numbers.
respondents were also asked to choose between ‘Have attempted to
stop smoking / have not attempted to stop smoking’. The drinking-related questions are also designed in a manner similar to that for
the smoking-related questions. For this topic, too, no statistically significant differences were found between the two groups for any of the
variables. In the supplementary comparison of three groups, however,
<Table 2-32> Differences in health and disabilities responses
CAPI(success) : PAPI

CAPI(success) : PAPI :
CAPI(partial success)

CAPI
(success)

Kruskal-Wallis

PAPI

p-val

health status

2.78

2.71

0.2231

0.0342

health compared to previous year

3.09

3.11

0.5371

0.5495

health compared to average person

2.86

2.86

0.9096

0.2125

sensory disorder

1.96

1.95

0.6655

0.9618

physical limitations

1.91

1.92

0.5004

0.9114

restricted activity 1

1.93

1.92

0.6112

0.9699

restricted activity 2

1.97

1.96

0.5378

0.9795

restricted activity 3

1.95

1.94

0.6420

0.9835

restricted activity 4

1.90

1.87

0.1615

0.6863

Note. 1 is “extremely healthy” while 5 is “extremely unhealthy”. p-value reported as KruskalWallis test result.
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<Table 2-33> Difference in smoking and drinking variables

whether smoking

CAPI(success) : PAPI

CAPI(success) : PAPI :
CAPI(partial success)

0.6491

0.9176

# of cigarettes per day

0.1451

0.0922

attempts to quit smoking

0.8112

0.8418

whether drinking

0.7074

0.6332

frequency of drinking

0.9324

0.5322

attempts to quit drinking

0.3113

0.3724

Note. p-value reported for contingency table test for independence (χ2)

a statistically significant difference was found among the groups at the
10% significance level for only the daily average smoking quantity.
Lastly, we analyzed differences for the most sensitive variable of
income. Our analysis tells us that there is no statistically significant
difference in the mean scores of the two groups for earned income,
financial income, real estate income and transfer income. For social insurance income, however, a statistically significant difference exists at
the 10% significance level. To determine whether there is a difference
in variance, we looked at the distribution-neutral Levene test results.
The results tell us that for financial income and real estate income,
there is no statistically significant difference between the two groups,
but there does exist a statistically significant difference in variance for
social insurance income at the 1% significance level, for transfer income at the 5% level and for earned income at the 10% level. In the
supplementary comparison of the three groups, however, no differences were found for any of the income items.
Some differences may be attributed to the absence of data cleaning.
To determine if this is actually the case, we looked as the final clean
data and found that the mode effect becomes statistically insignificant
for the earned income and transfer income means and variances. For
the supplementary comparison between three groups, too, we no lon-
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<Table 2-34> Differences in income variables
CAPI(success) : PAPI

labor / earned

CAPI(success) : PAPI :
CAPI(partial success)

mean-difference test

Levene test

Kruskal-Wallis

0.1995

0.0782

0.9386

financial

0.4686

0.3693

0.7795

real estate

0.6414

0.1945

0.9490

social insurance

0.0806

0.0033

0.1543

transfer

0.1468

0.0468

0.2221

Note. p-values reported for all tests.

ger find any statistically significant differences for these variables. For
social insurance income, however, there still exist statistically significant differences among the means and variances for this variable
in the different groups. It may be that a mode effect does exist to
some degree for social insurance income. It is difficult, however, to
explain why this difference appears for this particular variable, since
respondents are usually just as sensitive to other income items.
<Table 2-35> Differences in income variables – analysis of final data
CAPI(success) : PAPI

CAPI(success) : PAPI :
CAPI(partial success)

mean-difference test

Levene test

Kruskal-Wallis

labor / earned

0.5227

0.7608

0.3072

social insurance
transfer

0.0858
0.8922

0.0044
0.8260

0.0960
0.4106

Note. p-values reported for all tests.

4. Summary and conclusion
Thus far, we have used wave 10 KLIPS test run data to analyze
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the effect of the survey mode on data quality. In 2007, the KLI
changed the survey mode for about 560 households in the
Daejeon-Chungcheong region to conduct a CAPI test run. The analysis focused on determining whether there were any significant differences in the response characteristics of the test group (CAPI) and the
comparison group (PAPI).
First, the survey mode did not create any significant differences to
the response rate. Of the households assigned as test households,
there were 212 PAPI success households and 218 CAPI success
households. Among the CAPI success households, 58 households
were only partially successful CAPI households in that they completed
only a portion of the survey with CAPI (while the rest was completed
with PAPI). The number of households that completed the whole survey with CAPI was therefore 160. We fortunately found that most
CAPI partial success cases were the result not of respondent rejection
of the new survey instrument, but of questionnaire assignment errors
or other technical issues that mostly occurred because of the short
preparation period. Meanwhile, the analysis of this study tells us that
CAPI did not reduce the response time for the KLIPS survey.
According to the interviewer survey, however, many interviewers felt
that CAPI saves time. The reaction of interviewers and respondents
to CAPI was generally neutral or favorable.
CAPI introduction is usually expected to reduce actual interview
time and improve data quality as errors related to questionnaire logic
are reduced and interview convenience is increased. This study therefore looked at the data quality improvement effect of CAPI by examining item missing rates and data editing rates. Item missing rates were
analyzed to shed light on the accuracy of questionnaire logic and the
mode effect on questions which respondents are reluctant to answer,
while data editing rates were analyzed to examine how the editing effect (supervisor review effect) within the fieldwork process changes
according to survey mode. PAPI errors are edited through supervisor
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review in a rather complicated process consisting of interview completion – supervisor review – editing. CAPI, however, has the advantage that data editing, i.e. error correction, occurs on a real-time basis
during the interview process.
Overall, the introduction of CAPI clearly reduces skip errors that
occur when the questionnaire logic is not followed accurately. Also,
for questions that utilize information already collected, CAPI was
found to be more effective than PAPI. This difference between survey
modes was found, however, to decrease in post-review data. In other
words, when the supervisor review of PAPI surveys is performed with
integrity, the quality of the raw data generated by the two survey
modes is not very different. In sum, CAPI is better than PAPI at correcting errors during the interview process, and the time and cost
needed for actual interviews could be reduced if we could fully take
advantage of this feature of CAPI.
As to the effect of survey mode on response distribution, while
statistically significant differences were observed for some variables, it
is difficult to say that there is a general mode effect. In analysis which
also took CAPI partial success households into consideration, with the
exception of life satisfaction, there were no noticeable statistical differences between the three groups. This may be interpreted as a positive
signal that data quality will not be affected very much even if CAPI
and PAPI are used together in a transitional period before full-fledged
CAPI implementation. A more detailed examination is needed to study
variables such as life satisfaction where statistically significant differences have been observed in the distribution of responses.
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Chapter 3

The Effect of CAPI Introduction on KLIPS Focusing on Data Integrity Between Survey Waves
1. Introduction
CAPI was implemented across the board from wave 11 of the
Korea Labor and Income Panel Survey (KLIPS), based on the determination that there were no major issues related to the technical capacity of CAPI hardware and software and that the wave 10 CAPI
test run indicated that full-fledged CAPI implementation would not
lead to sample attrition nor greatly increase response/missing errors.
To minimize the mode effect of CAPI introduction, KLIPS researchers also engaged in various innovative efforts to improve the details of the CAPI questionnaire design, provide training to interviewers
in various forms, and develop the IRP (intelligent review program), a
CAPI-customized review program. As a result of such efforts, the
wave 11 KLIPS CAPI survey was successfully administered without
any programming errors or serious difficulties in the fieldwork
process.
This study examines the effect of CAPI implementation on KLIPS
wave-to-wave data consistency. Our analysis focuses on the following
three aspects. First, how does CAPI impact sample attrition? Second,
does CAPI reduce (or increase) data errors overall? If so, what questions are mostly affected? Third, does CAPI bring about any changes
to response propensity? In particular, is there any impact on responses
to major variables such as income, consumption and subjective atti-
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tude? The purpose of this study is to use the results of analysis on
these topics to gain insight on implications for the establishment and
development of KLIPS survey strategies.
The study is structured as follows. In Section 2, we look at major
issues related to the CAPI introduction process, while in Section 3 we
review the CAPI survey success rate and other survey outcomes.
Section 4 analyzes the item missing rates and response error rates for
major variables, and Section 5 provides an analysis on whether CAPI
introduction has brought about any change to respondents’ response
propensity. Lastly, Section 6 discusses the implications of the analysis
results on the establishment of KLIPS survey strategies.

2. Transition to CAPI
Approximately two years of preparation were put into the transition
to CAPI for KLIPS. KLIPS researchers first participated in January
2006 in a two-week training course on the Blaise program led by instructors from Statistics Netherlands. In July of the same year, KLIPS
researchers met with the fieldwork agency (Hankook Research) to discuss strategies for CAPI introduction and to talk about the transition
plan in general. In November, KLIPS researchers visited the Institute
for Social & Economic Research at the University of Essex which carries out the BHPS in the UK and also visited the UK Office for
National Statistics. Visits were also made at this time to DIW-Berlin
which carries out the SOEP in Germany to learn about difficulties
and major issues experienced in the transition to CAPI.
These activities led to the identification of several tasks for the successful transition to CAPI. The first task relates to programming for
the CAPI questionnaire. The key to CAPI programming lies in how
the review process during fieldwork and the post-interview data cleaning process are incorporated into the CAPI program. Second, how will
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interviewers and respondents react to the new computer-based survey
environment, and how will this impact sample attrition and response/non-response errors? Third, do we have solutions that allow
us to quickly respond to any problems that may arise in the fieldwork
process, such as those involving computer and program operations,
data transmission and information security? And fourth, how can we
ensure compatibility between the existing survey database (Survey
Craft) and the Blaise database?
KLIPS researchers originally planned to reduce trials and errors by
gradually transitioning to CAPI through a 4-stage (Year 9 preparations
→ wave 10 test run → wave 11 CAPI application to some regions
→ Year 12 full CAPI implementation) process. After the wave 10 test
run, however, it was decided that CAPI would be implemented across
the board in wave 11. This decision was based on the fact that technical issues pertaining to CAPI programming and the CAPI database
were not very problematic during preparations for the test run, that
the survey mode effect was not very pronounced for either the interviewers or the respondents during the test run, and that it would be
burdensome to operate both the existing database and the new Blaise
database during a gradual transition.
The CAPI survey system consists of three major components –
CAPI Interviewer, CAPI Blaise and CAPI Manager. ‘CAPI
Interviewer’ is the input/output program that allows interviewers to
check their list of respondents and transmit stored data upon completing each interview. This program is also loaded with functions that allow interviewers to check and correct basic information (names, addresses, contact information etc.) on households and individuals, much
like interviewers would access such information on an info-sheet for
paper-based surveys. ‘CAPI Blaise’ programs the questionnaire and allows the entry of respondent responses. This program is designed to
link with previously collected information, generate pop-up windows
to alert interviewers of response errors, create memos to record atyp-
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<Table 3-1> CAPI system components
CAPI Interviewer
description

functions

interview interface
used by interviewer

CAPI Blaise

CAPI Manager

questionnaire program survey management
program used by data
collection agency

- list of households to - questionnaire
- report of interview
be interviewed
structure
completions by
- viewing and editing
programming
region and
key contact info. of - data link with
interviewer
respondent
previous wave
- transmission of new
- recording of
records
respondent
interview length and - mid-survey error
addresses to
completion status
messages in case of
regional fieldwork
- transmission of
faulty response or
offices
completed record
routing error
- summary and output
- presenting info. from of fieldwork
previous waves to
progress
aid interview
- text memo facility to
record non-encodable
responses

ical issues, and record meta-data (response time, corrected items etc.)
for the response process. ‘CAPI Manager’ is the administrator’s program that allows administrators to monitor overall survey progress on
a real-time basis, and also allows administrators to send lists of respondent address changes to the respective regions.
As a lot of time was spent on preparing for the development of
the CAPI system, researchers did not face any serious difficulties in
the system development process. Also, because questionnaire programming had already been mostly taken care of in order to conduct the
CAPI test run, there was no delay to the field work of conducting
actual interviews on account of system development. The major tasks
for system development involved the effective linking of previous respondent responses to the questionnaire and the incorporation of supervisor questionnaire reviews into the CAPI system. With respect to
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the latter task, it was noted that the CAPI system is particularly vulnerable when cross-checking of the household questionnaire and the
individual questionnaire is required (such as for income-related questions).
A two-step process was suggested as a solution to this issue. First,
all questionnaires completed by households in the first month after
the start of the survey (about 300 households) were printed on paper
and reviewed in full. This step was put in place to quickly identify and
respond to any errors in the questionnaire program or systematic issues related to responses early on in the survey. No serious flaws were
discovered in this first step, so the review process moved on to the
second step which took the form of an IRP (intelligent review program). The IRP provides a one-page printout of last year’s responses
to such major variables as household member basic information,
household income and consumption, individual employment type, social insurance receipt status, earned income and other similar questions
in order to check response consistency. In other words, the IRP turns
‘tacit knowledge’ into ‘explicit knowledge’ to allow a more efficient
questionnaire review.
As for interviewer training, unlike in other countries, there was no
need to spend a lot of training time exclusively on computer use and
CAPI program use. Since computers and the Internet are used almost
universally in Korea, after the additional 8-hour (1-day) CAPI training,
interviewers were able to work with the laptops without any problems.
The wave 11 KLIPS survey started in April and continued for approximately 7 months until October. Because all questionnaires including the household basic information survey and the household, individual and supplementary questionnaires had been converted to
CAPI, barring any extraordinary circumstances, CAPI was to be used
in all surveys. Paper-based surveys were only allowed when surveys
had to be conducted outdoors due to the nature of the respondent’s
occupation, when proxy responses were taken due to health reasons,
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and when respondents expressed objection to the CAPI survey. To
enable interviewers to continue with the survey even when computer
or program issues arose, interviewers were instructed to always carry
extra paper questionnaires.
Reports from interviewers midway through fieldwork tell us that
most respondents preferred CAPI over paper-based questionnaires.
Most interviewers also reported that surveys progressed in a quicker
fashion as the CAPI program automatically directed the interview to
the next question. Some interviewers did note, however, that because
CAPI cannot be left for in-home use surveys, in households with
many members, progress was quite slow. Also, when returning to a
previous question to correct the response or when returning back after
correcting a response, interviewers were inconvenienced as they had to
click back or forth question by question. Still, CAPI fieldwork was
completed quite smoothly overall.

3. Effect of CAPI introduction on survey performance
This section examines the impact of CAPI introduction on overall
fieldwork performance and also looks at whether the implementation
of CAPI brought about greater sample attrition. <Table 3-2> tell us
that among the individuals (11,734 persons) 15 years of age or older
who responded to the wave 11 KLIPS survey, 90.1% were surveyed
with the CAPI questionnaire, 1.5% were surveyed with a combination
of CAPI and the paper-based questionnaire, and 5.9% were surveyed
with with the paper-based questionnaire. There was no pronounced
difference in the proportion of CAPI surveys by gender, position
within household, age or other respondent characteristics.
The use of CAPI differed according to whether the interview was
conducted face-to-face, over the phone or by leaving the questionnaire
for in-home completion. As is shown in <Table 3-3>, the proportion
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<Table 3-2> CAPI share of interviews
(Unit: %)
CAPI

CAPI + PAPI

PAPI

non-response

total

90.1

1.5

5.9

2.5

male

90.1

1.6

5.8

2.5

female

90.1

1.4

6.0

2.5

non-head of HH

90.0

1.5

5.8

2.6

head of HH

90.3

1.5

5.9

2.3

youth

89.0

1.8

6.0

3.1

aged

91.5

1.5

5.6

1.4

in-person

91.2

1.3

5.3

2.3

proxy

78.7

3.7

12.8

4.8

10,574

175

690

295

N

of face-to-face interviews in KLIPS is increasing each year, where in
Year 1 only 64.4% of the interviews were face-to-face, but in wave
11 this proportion grew to 95.7%. We can therefore not state definitively that the increase in face-to-face interviews from wave 10 to
wave 11 is a CAPI effect. It is true, however, that the proportion of
face-to-face interviews in the wave 11-CAPI interviews is 96.6%, while
the proportion of face-to-face interviews in the wave 11 paper-based
interviews is 87.8%. We can attribute this difference in the proportion
of face-to-face interviews as the result of it not being possible – as
previously mentioned – to leave CAPI questionnaires for in-home
completion.20)
Along with the increase in the proportion of face-to-face interviews,
KLIPS has also seen a growing trend for the proportion of
self-responses. The self-response rate for wave 11 was 91.7%, or 1.7
percentage points higher than the previous year. Among the CAPI interviews, self-responses accounted for 92.7%, while proxy responses
20) While telephone interviews are possible with CAPI, it is by definition impossible
to leave a CAPI questionnaire with the household for in-home completion at a
later time. It is likely that the 0.2% for CAPI surveys that were left for in-home
completion is the result of interviewer error in recording the mode of interview.
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<Table 3-3> Survey mode by survey wave and share of self-responses
(Unit: %, persons)
11
waves
personal
interview
in-home
completion

2

3

4

5

6

7

8

9

10

total CAPI

PAPI+
(CAPI)

64.4 77.8 83.0 83.7 83.8 86.3 88.0 85.4 89.7 91.3 95.7 96.6

87.8

21.8 7.6

5.1

3.4

2.6

1.7

1.8

1.6

1.5

1.1

0.6

0.2

4.3

1.5

7.4

5.3

4.6

3.9

3.8

4.1

2.8

2.9

3.2

1.8

1.7

2.3

5.2

4.8

4.9

7.1

8.7

7.4

5.8

8.8

5.4

3.9

1.6

1.4

3.3

7.2

2.5

1.7

1.2

1.0

0.9

0.4

1.4

0.7

0.6

0.3

0.1

2.3

self

74.0 88.7 88.3 83.3 83.8 83.1 85.7 87.3 90.0 90.7 91.7 92.7

82.1

proxy

19.6 11.3 8.1 11.0 9.8 11.2 9.7

5.0

3.0

5.6

5.7

4.9

13.6

self + proxy

0.4

7.7

7.0

3.7

2.6

2.4

telephone
interview interview +
type
in-home
completion or
telephone
in-home
completion +
telephone
self or
proxy

1

0.0

3.6

5.5

6.4

5.8

4.7

# of individual respondents 13,321 12,037 11,205 11,051 10,966 11,541 11,661 11,580 11,756 11,855 11,734 10,574

4.3
1,018

accounted for 4.9% and a combination of self- and proxy-responses
2.4%. This proportion of self-responses is higher than that for paper-based interviews or interviews conducted with a combination of
paper questionnaires and CAPI.
In terms of interviewer-determined respondent response attitude,
too, there was a clear difference between reports from the CAPI surveys and reports from the other survey modes. From Year 9, KLIPS
has sought to assess the influence of the survey environment on survey responses by adding 4 questions on the survey environment and
respondent attitude and on respondent understanding of the survey to
be answered separately by interviewers after completing the interview.
<Table 3-4> tells us that the proportion of persons who reported
that the interview was affected by accompanying persons (children or
the spouse of the respondent) present at the interview has been growing smaller. In the wave 11 survey, too, there was no noticeable
change caused by the introduction of CAPI to this trend. Differences
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were observed, however, for respondent cooperativeness and respondent understanding of the survey. For the CAPI surveys, it was
reported that 38.5% of the respondents were very cooperative, while
this figure was only 24.6% for paper (+CAPI) surveys. Also, interviewers reported that 42.8% of the CAPI respondents had a very
good understanding of the survey, while this figure was only 37.1%
for the paper-based survey respondents.
It is difficult, however, to simply state that these results reflect better cooperation and understanding on the part of the respondents, as
it may have been relatively difficult to conduct the survey at all for
paper-based questionnaire respondents due to such reasons as health
issues. It is positive, however, to see that respondent understanding of
the survey increased from wave 10 to wave 11, even though there was
not a big difference in terms of survey cooperativeness. This can be
interpreted as a positive change to the survey environment brought
<Table 3-4> Respondent attitude by survey year
(Unit: %)
11th wave
response
category

other person
present during
interview
effect of other
person present
during interview

respondent
attitude

respondent's
understanding of
questions

9th wave

10th wave

100.0

100.0

100.0

100.0

PAPI+
(CAPI)
100.0

yes

66.6

66.1

64.8

65.3

59.4

no

33.4

34.0

35.2

34.7

40.6

none
some
noticeable
substantial
very positive
positive
neutral
negative
very negative
very good
good
neutral
poor
very poor

53.3
40.8
4.5
1.5
32.0
45.8
17.5
3.2
1.5
33.1
48.2
16.4
1.9
0.4

60.3
33.8
4.4
1.6
37.9
43.1
15.2
3.0
0.8
37.5
46.0
14.5
1.6
0.4

66.4
30.8
2.1
0.8
37.3
43.8
14.6
3.0
1.5
42.3
43.1
12.2
1.8
0.7

66.3
30.9
2.0
0.8
38.5
43.3
14.0
2.8
1.4
42.8
43.3
11.5
1.8
0.7

66.5
30.0
2.7
1.5
24.6
48.2
20.1
4.5
2.4
37.1
40.9
18.9
2.4
0.6

question

total

CAPI

66
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about by the implementation of CAPI that facilitates the work of the
interviewers.
If – despite little change to the questionnaire structure – respondent
understanding was increased and the survey progressed more easily,
then we can anticipate that the overall response time may also have
decreased. As is shown in the table below, the average response time
for an individual questionnaire was approximately 32 minutes from
Year 8 to wave 10, but decreased to 16.6 minutes in the wave 11
survey. Up until the wave 10 survey, however, some interviewers reported the sum of the response times for both the household and the
individual questionnaires, so we cannot say that the reduction of response time in wave 11 is purely due to the introduction of CAPI.
Still, even when compared to the more accurately measured response
time for the wave 11 paper questionnaire (19 minutes), the CAPI
questionnaires took 3.6 minutes less. The CAPI+paper surveys took
the greatest amount of time, most probably because of the extra time
needed to switch survey modes after experiencing a program error.
Another issue related to response time is the difference in response
times according to the time point at which response time is surveyed.
Case studies from other countries on the CAPI effect on interview
length tell us two different stories. Some studies21) find that CAPI increases interview length because of the difficulties interviewers face in
typing speed and computer manipulation; others22), meanwhile, report
that CAPI reduces interview length from early on in the survey and
continues to shorten the interview length even further after the interviewer adjustment period. Meanwhile, the most recent case study by
21) Such as Fuchs et al. (2000) for the NHIS (National Health Interview Survey) and
Martin et al.(1993) for respondent attitudes.
22) In Baker et al. (1995) which analyzes the NLSY, the average interview length for
CAPI interviews over the whole period of the survey was about 10 minutes
shorter than the interview length for paper-based interviews. This gap in interview
length between CAPI and paper-based interviews increases further as the survey
progresses.
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Watson (2010) states that there is not much difference between the
two survey modes.
As is shown in <Table 3-5>, an increase in interview length during
the adjustment period to CAPI was not observed in KLIPS, most
likely because computers are already used universally so interviewers
did not need extra time to learn how to work with computers, and
because the CAPI program has been further developed to be very
convenient. Of particular note is the fact that response time grew
slightly longer for both the CAPI and the paper-based interviews in
KLIPS wave 11. We believe that this phenomenon is related not to
survey mode but rather to the employment type and average age of
the respondents. While not included in the table, in April, the average
age for respondents was 45.5 years and the proportion of non-employed respondents was 48.1%, while in October, the average age was
35.5 years and the proportion of employed persons was 60.0%. In
other words, earlier in the survey period, there was a high proportion
of single-person households (a relatively higher proportion of senior
households) for which surveys could be completed more easily and also for which the proportion of respondents to the shorter non-employed persons’ questionnaire was higher.
<Table 3-5> Average response time for the individual questionnaire
(Unit: minutes)

waves

8

interview length,
individual
questionnaire
mean

s.d.

32.0

12.4

mean interview
length, by
type of individual
questionnaire

avg. interview length for month of
fieldwork

working non-working Apr. May Jun. Jul. Aug. Sep. Oct.
33.5

30.2

29.6 32.1 32.0 33.4 32.8 30.6 27.5

9

32.1

12.0

33.0

30.9

31.5 32.6 32.3 31.6 32.7 31.4 28.2

10

31.9

12.4

33.6

30.1

32.7 32.5 32.3 31.1 29.4 30.4

11

16.6

10.0

19.8

12.8

16.8 15.6 15.7 15.8 16.6 18.7 18.8

CAPI

16.4

9.8

19.4

12.7

16.6 15.4 15.5 15.6 16.4 18.3 18.4

CAPI+PAPI

21.8

12.9

25.9

17.1

17.1 21.0 19.1 22.4 23.0 23.3 21.8

PAPI

19.0

11.1

23.5

13.5

18.5 19.0 18.7 16.7 18.7 23.3 20.9
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We next look at the survey progress rate by survey week. As is depicted in [Figure 3-1], it takes about one month for surveys to progress at full speed. For three months from week 4 (late April), the
weekly survey progress rate remains at 8-10% and then drops sharply
from mid-July with the start of the summer vacation season. By the
end of August, most surveys are complete. In September, highly experienced and skilled interviewers are sent specifically to ‘strong refusal
households’ in a process that increases the marginal response rate by
about 2%. The KLIPS wave 11 survey also progressed in a similar
manner until August. From September, however, when experienced interviewers started to revisit the ‘strong refusal households’, progress
slowed, and the survey was ultimately extended until October in order
to reach survey goals. The total survey period therefore lasted 7
months (From April to October) in wave 11, which was one month
longer than the survey period in wave 10.
In short, the reason why the wave 11 survey period was longer
than the previous year was not because of the introduction of CAPI
but rather because of the increase in the number of ‘strong refusal
households’ and because of stronger refusal to respond to the survey.
Unless a household ceases to exist because of emigration or the death
of household members, KLIPS does not stop attempting to survey a
household, so even households that have never responded to the survey since Year 1 still continue to be contacted year after year. In the
course of fieldwork, interviewers have reported that ‘panel fatigue23)’
has been rapidly increasing since wave 10. As households that had
very reluctantly responded to past surveys start to express strong refusal to the survey, the survey strategy of sending highly skilled interviewers to push up the marginal response rate is no longer very
effective.
23) Magnusson & Bergman (1990), Watson & Wooden (2009), Lavrakas (1997) and
Kruse, Callegaro et al. (2009) suggest the seriousness of ‘panel fatigue’ as a specific
type of ‘respondent fatigue’ that occurs with the excessive repetition of surveys.
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[Figure 3-1] Weekly survey progress rate
(Unit: %)
1 4 .0
1 2 .0
1 0 .0
8 .0
6 .0
4 .0
2 .0
0 .0
2

4

6

8

10
w av e 9

12

14

16

w av e 1 0

18

20

22

24

26

28

w av e 1 1

Note. ‘Weekly survey progress rate’ is defined as the proportion of successful surveys among
the total survey household population for a period of 2 weeks

The increase in ‘panel fatigue’ can also be found in reasons why interviews were not successful in the non-success households. As is
shown in <Table 3-6>, the proportion of strong refusal households
decreased up to around Year 5 to Year 7, when the survey management system started to operate in a stable manner. Researchers had
made efforts to improve the survey success rate by systematically intervening in fieldwork, improving incentives for interviewers in order
to enhance the survey engagement rate, and providing 30,000 KRW
per household from Year 4 as a token of thanks to participating
households. The proportion of strong refusal households started to increase again, however, from Year 7, and first exceeded 50% in Year
9. In wave 11, interviewers failed to survey 56.6% of the households
– an increase of 6.6 percentage points from Year 9 – due to ‘strong
refusal’ by the households to respond to the survey.
While the increase rate of strong refusal households is quite small,
this increase in strong refusal households has led to a decrease in the
year-on-year survey success rate for wave 11 (table 3-7). If we look
at survey success as a ratio of Year 1 households, we see that up to
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<Table 3-6> Reason for unsuccessful interview, waves 5 to 11
5

6

7

8

9

10

11

strong refusal

reason

47.1

46.7

43.9

46.8

51.1

50.0

56.6

moved/ cannot track

26.5

28.9

27.8

25.2

29.8

36.0

31.8

cannot contact

11.2

13.1

17.3

14.2

6.9

8.8

7.3

deceased

1.2

2.3

0.7

1.2

1.3

1.0

0.6

moved overseas

0.8

1.3

1.2

1.9

1.9

1.9

1.3

other

13.2

9.8

9.1

10.7

9.1

2.5

2.3

Note. Illness and merging of households account for the majority of ‘other’ cases

about Year 2 to Year 4, the early sample attrition pattern observed
in household panel surveys is also observed in KLIPS. From Year 5,
there is almost no additional sample attrition and the sample households were steadily maintained. Then in wave 11, the original sample
success rate falls for the first time to below 75%. This success rate
for the original Year 1 sample can only cumulatively increase, however, since household sample attrition through death and emigration
are not reflected in this number. We find that the survey success rate
when excluding such households that are eliminated by death or emigration (valid sample success rate) is at 76.3% in wave 11.
Still, in terms of the year-on-year survey success rate, we see that
the upward trend was reversed for the first time in wave 11. As was
noted in the weekly survey progress rate, this decrease in the success
rate mainly seems to be due to the failure to push up the survey success rate for strong refusal households later on in the survey period.
In sum, although slight, the decrease in the survey success rate in
wave 11 may be a signal warning us about the risks to the long-term
sustainability of KLIPS. Households that responded to interviews in
previous years are less likely to respond to future surveys, while the
increase in strong refusal households may make it even more difficult
to succeed in interviewing households that did not respond in the previous year. With regard to this drop in survey success potential, there
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<Table 3-7> Interview success rate by wave
(Unit: %)
household
wave

wave-on-wave
success rate

individual

original sample
success rate

wave-on-wave
success rate

original sample
success rate

total

original
sample

original
sample

effective
sample

total

original
sample

original
sample

2

87.6

87.6

87.6

87.6

84.4

84.4

84.4

3

88.6

89.0

80.9

80.9

85.8

86.2

76.2

4

89.0

89.4

77.3

77.3

86.4

86.8

72.5

5

92.2

92.5

76.0

76.0

88.8

89.1

69.7

6

92.6

92.9

77.2

77.3

89.8

90.3

70.8

7

93.5

94.3

77.3

78.0

90.1

91.2

70.1

8

93.7

94.4

76.4

77.4

90.2

91.6

68.6

9

94.6

95.2

76.4

77.7

91.5

92.7

68.2

10

95.0

95.7

75.5

77.1

92.3

93.4

66.8

11

94.4

95.2

74.2

76.3

90.5

92.0

64.7

Note. ‘Original sample success rate’ is the success rate as calculated on the basis of original
sample households or individuals from the wave 1 survey. ‘Valid sample success rate’
is the success rate as calculated in exclusion of households that have disappeared
through death or emigration.

is no evidence that CAPI was a cause or that it indirectly accelerated
this phenomenon, since there are no grounds to claim that CAPI negatively impacts respondent cooperation or understanding of the survey.

4. Analysis of item response and missing errors
We now look at the impact of CAPI on item missing and item response errors. Before our analysis, we first need to establish a deeper
understanding of the KLIPS data cleaning process. Data cleaning is
implemented in three steps from the conclusion of fieldwork to the
release of data. Step one is the cleaning of raw data performed by the
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survey fieldwork agency upon completion of fieldwork. This step
checks for skip errors and missing errors in basic information, questionnaire type selection and other items where errors frequently occur,
and also for logical errors. Once the survey fieldwork agency completes the process of checking for basic errors, we move on to the
next step in data cleaning, where questions checked by the fieldwork
agency are re-checked by KLI researchers. Here, researchers
cross-check responses with other questions and send out a list of responses that are suspected to have errors for additional checking. The
final step in data cleaning consists of longitudinal error checking,
where responses are linked with previously collected information to
check for consistency in responses.

4.1 Data processing errors
<Table 3-8> reports a comparison of frequency of errors or suspected errors discovered in step 1 of the data cleaning process. While
there are 130 review items in total, the items newly added in wave
11 were excluded, and our analysis looks at 84 items in all. The analysis tells us that a total of 34 items (40.5%) had 0 errors in wave 11,
while 31 items (36.9%) had fewer errors than the previous year, and
65 items (77.4%) had less suspected errors than the previous year. In
terms of total error occurrence, as well, there was a decrease of 33.0%
in comparison to the previous year.
Errors occurred less frequently in items mostly because CAPI programming structurally blocked structural id errors or skip errors (such
as the selection of questionnaires by employment type), and new logical algorithms were added to check questions linked for comparison
of responses (such as cases were respondents respond that they receive monetary assistance from their parents, but do not report any
transfer income from relatives or friends).
As for the 16 items that saw an increase of errors, they included
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<Table 3-8> Error frequency in the step 1 cleaning process
(Unit: errors, %)
# of
items

wave 10 → 11 errors

# of error cases

0
no
wave wave
reduction
reduced
increased
reduction
cases
change
11
10
rate (%)

household

51

20

20

1

10

890

1,364

474

34.8

individual

33

14

11

2

6

656

945

290

30.6

total

84

34

31

3

16

764

33.0

1,546 2,309

cases where taxes accounted for more than 30% of income, where the
pre-tax income amount decreased to 0 post-tax, where there was a
missing response for the total number of employees and the number
of employees in the firm, and where there was a difference of over
1 million KRW between monthly average living costs and the sum of
itemized living costs. The CAPI program mostly generates a pop-up
window that requires these responses to be checked by the respondent, and it was confirmed that most such items had legitimate
reasons for such responses.

4.2 Item missing errors
We now engage in a comparative analysis of ‘raw data’ cleaned by
the fieldwork agency and ‘release data’ cleaned by KLIPS researchers
in order to examine the CAPI effect on missing error frequency and
patterns. If there were fewer errors at the raw data stage in comparison to the previous year, it is likely that the reduction of errors is
mainly due to the CAPI effect. If, on the other hand, errors decreased
between the raw data stage and the release data stage, then this would
most likely be related to errors outside of the scope that was integrated into the CAPI system.
We choose to focus our analysis on variables that receive the most
attention in the survey and data cleaning process each year. These include household income, consumption and savings in the household
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data and number of employees, industry, occupation, job start and end
dates and earned income for employed individuals from the individual
data.
Items are regarded as being missing when responses do not exist
for questions that should have been answered in view of the logical
structure of the questionnaire and when questions are answered with
‘do not know’. For questions such as those on income and savings
that relate to monetary amounts, if the respondent responds that such
an amount exists and then provides ‘0’ for an amount, this too is regarded as a missing item.
<Table 3-9> reports the item missing rates for ‘last year’ and ‘last
month’ for questions related to income, consumption and savings. For
most questions, the missing rate is less than 1% for Years 8 to 10,
while in wave 11, there were hardly any missing items for any of the
questions even at the raw data stage. A few missing responses were
discovered for the household monthly average expenditure amount
and ‘meal expenses’ from among the itemized expenses, but the item
missing rate in wave 11 fell to about half the level in other years,
probably because the CAPI system is programmed to generate a
pop-up alert when respondents respond with ‘do not know/no response’ or ‘0’ to these items.
From KLIPS Year 9, a question on ‘private transfer income received from parents of the household head / spouse who live in a
separate household’ was added to the questionnaire. This allowed for
a cross-check with the household itemized income. More specifically,
the addition of this new question allowed researchers to cross check
cases where respondents answer ‘yes’ to the question asking whether
any cash (or assistance in kind) was received from the parents of the
household head or the head’s spouse and then respond with ‘0’ or ‘do
not know/no response’ to questions on the household’s ‘transfer income’.
As shown in the analysis results outlined below, the item missing
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<Table 3-9> Item missing rates for major variables, waves 8~11
(Unit: %)
raw data
8

9

10

released data
11

8

9

10

11

total HH labor income

0.67 0.14 0.26 0.00 0.52 0.10 0.07 0.00

avg. monthly expenses

0.99 1.00 0.81 0.35 0.95 0.98 0.81 0.35

avg. monthly savings

0.42 0.35 0.34 0.00 0.42 0.17 0.31 0.00

labor income,
prev. month

0.59 0.52 0.66 0.00 0.59 0.52 0.66 0.02

financial income,
household prev. month
real estate income,
prev. month

0.43 0.00 0.00 0.00 0.43 0.00 0.00 0.00
0.31 0.31 0.29 0.00 0.31 0.31 0.29 0.00

social insurance income,
0.65 0.36 0.17 0.00 0.64 0.36 0.16 0.00
prev. month
food expenditure
transfer income

1.53 1.82 1.66 0.78 1.53 1.82 1.60 0.78
-

6.40 12.46 0.00

-

0.46

0.0

0.00

workplace size
(wage earners)

10.86 4.01 3.11 3.52 4.45 2.83 0.78 3.51

industry

1.11 1.07 0.06 0.27 0.10 0.02 0.05 0.17

occupation

0;73 0.35 0.13 0.52 0.09 0.04 0.09 0.24

individual job start year
job start month

0.49 0.44 0.42 0.82 0.49 0.44 0.42 0.45
7.85 6.88 6.35 8.36 7.85 6.88 6.35 6.10

job end year

0.27 0.06 0.50 0.68 0.27 0.06 0.50 0.76

job end month

0.88 0.39 0.71 0.60 0.88 0.39 0.71 0.76

individual labor income 0.95 0.59 0.53 0.03 0.94 0.59 0.53 0.03
Note. Job characteristics variables in the individual questionnaire were analyzed by job (job history data) rather than the individual. Recollections of past jobs surveyed for new respondents were excluded from the analysis.

rate was 12.5% in the wave 10 raw data, and these errors were corrected in the data cleaning process, whereas similar errors were all corrected in the raw data stage in wave 11. This, too, is a representative
example of data cleaning that was performed in the fieldwork stage
through the CAPI program that would have been conducted in the
cleaning stage in previous years.
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Unlike household data where missing items were almost eliminated
at the raw data stage, a quite higher number of missing items was observed in individual data. Particularly for the wave 11 survey, there
was a higher missing rate than in other years. The increase in the
missing rate for job-related questions is more the result of increased
errors in selecting the questionnaire by job type than the result of
more errors for individual questions. KLIPS collects job-related information on individuals through 8 different questionnaire types based
on job type (wage/non-wage), job retention (currently employed/employment terminated) and on whether the respondent started in the
job after the previous year’s survey (existing/new job).
As we shall discuss later, in wave 11, there was a slight increase in
questionnaire selection errors discovered through the longitudinal
cleaning process. We believe that this led to an overall increase in
missing response errors for job-related variables. Job characteristics
variables with high missing rates include ‘number of employees’ and
‘job start month’. In wave 10, the missing rate for number of employees was reduced in the editing process on the basis of text information on business name, field of business and location, but in the
other years when such text information was not collected, the missing
rate was not reduced. The high missing rate for ‘job start month’ relates to recall error. 96.8% of the ‘job start month’ missing responses
pertained to jobs that started before the Year 1 survey. In other
words, because the start date was so far back from the time of survey,
respondents found it hard to recall the exact month in which they
started in the job.
Lastly, <Table 3-10> summarizes the missing responses for questions on subjective attitude. The 29 items analyzed on this topic are
related to satisfaction with life, organizational commitment and job
task satisfaction. The missing rates for these questions decreased
slightly in wave 11, where the missing rate for CAPI interviews dropped to 1/3 of the missing rate in wave 10. We cannot be sure, how-
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<Table 3-10> Missing rates for questions related to subjective attitude, waves 8~11
(Unit: %)
11

8

9

10

total

CAPI

life satisfaction (7 items)

1.17

1.86

2.51

0.89

0.79

organizational commitment (5 items)

0.73

1.07

1.63

0.74

0.66

job satisfaction, facet measures (5 items)

0.45

0.95

1.52

0.63

0.59

job satisfaction, global measure (12 items)

0.46

0.10

1.59

0.63

0.61

ever, that this was a direct effect of CAPI introduction. For questions
related to subjective attitude, the survey instructions require that questions be skipped for proxy responses, so the missing rate for these
questions is equal to the proxy response rate. As mentioned before,
the self-response rate in wave 11 was higher than previous years, so
it follows that the missing rate decreased systematically. Of course, we
also cannot be sure that the decrease in the missing rate is not related
to CAPI, since despite an increase in the self-response rate from Year
8 to wave 10, we still saw an increase in the missing rates for these
questions. If missing responses occurred because of respondent avoidance, CAPI may have contributed somewhat to the decrease in the
missing rates since the programming structure requires for these questions to be addressed.

4.3 Item response errors
We now examine response errors in household member personal
information and individual job-related information. If response errors
are suspected in items during the KLIPS raw data cleaning process,
a list of such errors is sent to the fieldwork agency. If a response is
confirmed to be incorrect, the corrected data is resubmitted. This
process is repeated about 10 or so times before the data is ready for
final release. The ‘data editing rate’ set forth in the following table
represents the proportion of raw data responses that were identified
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as being incorrect through the aforementioned process and then
changed in the release data.
As was the case for the item missing rates, the data editing rates
are also different for household data and individual data. For household member personal information collected in the household questionnaire such as gender, age, relationship to the household head,
most errors are corrected in the review process during fieldwork, so
correction of raw data remains at a minimum. For date of birth variables, incorrect entry of data by the interviewer due to punching error
s24) has sometimes been observed, but the introduction of CAPI
seems to have helped reduce such errors.
<Table 3-11> Data editing rates for household member personal information, waves 8~11
(Unit: %)
8

9

10

11

sex

0.02

0.00

0.03

0.03

relation with head of HH

0.01

0.00

0.01

0.00

solar/lunar date for birthday

0.51

0.39

0.30

0.03

birth year

0.79

0.50

0.42

0.06

0.66

0.31

0.24

0.04

birth day

0.93

0.52

0.42

0.08

age

0.79

0.50

0.43

0.07

school

3.53

3.09

2.99

0.14

completion of school

0.73

0.70

0.71

0.54

type of employment
(wage earner/ non-wage earner)

0.09

0.15

0.54

0.76

0.09

0.15

0.54

0.78

job contract

0.10

0.17

0.57

0.83

individual labor income

0.22

0.05

0.22

0.63

household birth month

individual job continuation indicator

Note. Job characteristic variables in the individual questionnaire were analyzed by job (job history data) rather than the individual

24) Until wave 10, double punching was performed to reduce punching errors in
KLIPS, but punching errors still occasionally occurred due to unreadable numbers
or marks entered by the interviewer.
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Unlike in the household questionnaire, the data editing rate for
job-related questions in the individual questionnaire increased in comparison to previous years. Rather than this being an effect of CAPI,
it seems more likely that this increase in the data editing rate occurred
because – due to the nature of job-related data – errors continued to
increase as information from previous year’s surveys continued to
accumulate.
Responses to job-related information such as employment type, job
type, employment status and individual earned income are
cross-checked with responses from previous years. Particularly when it
is unclear whether a person is a wage worker as is the case for workers in special types of employment relations (insurance salespersons,
construction workers, golf course caddies etc.), the job type may
change frequently even though the individual holds the same job. In
such cases, because it is impossible to go and get a new response
through a supplementary interview, the data is aligned with past response information, leading to a cumulative increase in data editing.

5. Effect on changes to response propensity
5.1 Proportion of responses to sensitive questions
Irrespective of response/missing errors, the mode effect of CAPI
may systematically impact the response propensity of respondents.
This is particularly true for questions such as those on vocational
training, certificates and social insurance that require responses to
many subordinate questions, or questions that may cause the respondent to react sensitively to family or social perception such as
those on changes to marital status such as divorce, new disability,
smoking or drinking.
<Table 3-12> shows us the proportion of responses in each survey
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year for questions that may cause response avoidance due to a large
number of subordinate questions or due to social sensitivities. First,
we see that ‘yes’ responses to questions on whether the respondent
has received vocational training or possesses a certificate have been
decreasing since Year 9. The drop in the ‘yes’ response proportion
was even greater in wave 11 as it fell 2.0 percentage points from the
year before for vocational training, 1.7 percentage points for other education and 0.7 percentage points for certificates. If such a pattern is
related to response avoidance, the process of such avoidance can be
explained in relation to panel conditioning.
Questions on vocational training are asked again every year, and in
this process, respondents learn that once these questions are answered
in the positive, they are required to answer a number of subordinate
questions. In wave 11, ‘panel fatigue’ may have further amplified the
panel conditioning effect, while we cannot exclude the possibility that
the CAPI format also impacted the response proportion for these
questions. For instance, some questions on the vocational training
questionnaire have up to 3625) subordinate questions which were answered in a single table in the paper-based questionnaire, whereas the
CAPI survey shows only one subsection on the screen at a time, thus
making it possible for respondents to simply skip the whole
subsection. It is difficult for our analysis in this paper to accurately
determine the reason for this drop in responses. We do realize, however, that the possibility of underestimation for these questions has
been noted previously, and that efforts are therefore needed to more
precisely determine the cause of this decrease in the response rate for
these questions through a full study.
Unlike for questions on vocational training, the response proportion
25) There are up to 36 subordinate questions for persons who have received vocational
training (about 50 variables), up to 20 subordinate questions for certificate holders
(25 variables), and up to 12 subordinate questions for persons who have received
other types of education (18 variables).
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for questions related to the receipt of social insurance benefits increased in wave 11. The proportion of (past and present) social insurance recipients was 6.8% in wave 10, but rose 3.2 percentage
points in wave 11. This change, however, seems more related to
changes in the social insurance schemes than to the introduction of
CAPI. In 2008, the basic old-age pension was implemented for seniors
at least 65 years of age, and this led to an increase in the total number
of social insurance recipients. This is also reflected in the increase in
the proportion of old-age pension recipients from 48.2% in wave 10
to 64.9% in wave 11. As for questions on such topics as changes to
marital status and new disability where response avoidance is anticipated due to social perception, the response proportion for wave 11
was similar or slightly higher than that of previous years.
<Table 3-12> Response proportions for questions respondents resist answering or that are
socially sensitive
(Unit: %)
share of ‘yes’ responses

received job training
received training other than job
training
holds certifications
received social insurance
received social insurance during past
12 months
received (basic) old-age benefits
change in marital status
sensory disorder
physical limitations
restricted activity (learning,
remembering, etc.)
restricted activity (clothing, bathing,
etc.)
restricted activity (shopping, visiting
hospital, etc.)
restricted activity (difficulty at job)

8

9

10

6.5

7.9

3.7

11

7.6

total
5.6

CAPI
5.4

4.4

3.9

2.2

2.2

2.0
4.7

2.2
6.1

1.8
6.8

1.1
10.0

1.0
10.0

1.5

1.9

1.6

3.8

3.9

45.4
3.1
2.7
8.5

46.0
3.0
2.8
8.6

48.2
2.4
2.7
7.5

64.9
3.3
3.1
7.5

65.5
2.8
3.0
7.4

5.0

5.2

5.4

5.7

5.6

2.5

2.2

2.2

2.8

2.8

4.6

4.4

4.1

5.1

5.1

10.3

11.2

9.6

10.8

10.7
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<Table 3-13> reports the results of analysis for questions on smoking and drinking, which may be even more sensitive in terms of social
perception than changes to marital status or the development of
disabilities. As women are more likely to react sensitively in comparison to men on these questions, our analysis looks separately at each
gender. One interesting observation is that the smoking rate for
KLIPS respondents is higher for men and lower for women than the
smoking rate observed in other Korean surveys. For instance, a survey
by the Ministry of Health and Welfare reports that the smoking rate
in 2008 for adult men is 40.9% and 4.1% for adult women.26) Since
KLIPS is a household survey, women may avoid responding in fear
that their spouse or parents may learn that they are smoking. Another
notable characteristic of the wave 11 survey is the noticeable drop in
the proportion of persons who responded that they had quit smoking
or quit drinking. This phenomenon was observed for both men and
women, and it is unclear as to whether this is a CAPI effect.
Overall, we believe that there is a need to consider a change to the
survey mode for socially sensitive questions in KLIPS. To collect
more accurate data, we may look to the examples in other countries
<Table 3-13> Response proportions for smoking- and drinking-related questions
(Unit: %)
wave

attempts to
quit smoking

drinking

attempts to
quit drinking

male

female

male

female

male

female

male

female

8

48.5

1.7

27.7

1.8

73.8

39.3

11.7

10.0

9

48.9

1.7

26.7

2.1

73.6

39.7

11.7

9.8

10
11

smoking

46.2

1.7

24.4

1.2

72.0

37.6

10.1

6.4

total

48.2

1.5

17.3

0.3

72.9

37.8

5.4

1.6

CAPI

48.4

1.6

17.4

0.3

72.7

36.3

5.4

1.6

26) The female smoking rate as reported in the Ministry survey may also have been
underestimated. Recent press reports tell us that the female smoking rate as
determined through urine tests is close to 13.9%.
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where individuals directly enter their responses or use mail (or email)
questionnaires to ensure that responses are kept confidential from other family members and the interviewers.

5.2 Heaping
The last topic we address in our analysis is the topic of ‘heaping’.
‘Heaping’ refers to the concentration of response values in a certain
zone that occurs when respondents provide only approximate values
for survey questions such as those relating to income and consumption that actually have a continuous true-value distribution (Bar
and Lillard, 2010; Pudney, 2008). For example, households commonly
round their response for annual income to the nearest million, 5 million or 10 million KRW. As is shown in the histogram in [Figure 3-2],
[figure 3-2] Distribution of household and individual income (consumption): wave 11
(1) total labor income (prev. calendar year)

(3) avg. monthly wage

(Unit: %)
(2) avg. monthly expenses

(4) avg. monthly earnings of non-wage earners
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this trend is also pronounced in KLIPS. Still, it is not easy to accurately analyze the effect of CAPI on heaping. To measure the extent
of heaping, we need to secure accurate comparative data in the form
of amounts from monthly pay stubs or year-end income tax settlement
records, but this is in reality an impossible task. Therefore, this paper
chooses instead to focus on identifying a general pattern of change in
heaping by comparing different survey years.
Our analysis looked at questions on household annual earned income, monthly average consumption and monthly average savings and
individual monthly average earned income. On the basis of the [Figure
3-2] histogram, the two zones with the highest response frequencies
for each response unit per item were set as the heaping zones. The
analysis tells us that each item has different patterns for the level at
which heaping occurs and the trend of change (<Table 3-14>). First,
heaping for the household earned income is quite small in size and
follows a downward trend. Meanwhile, heaping increased two-fold in
wave 11 in comparison to previous years in all heaping zones for
monthly average expenditure amounts and savings amounts. As for
earned income surveyed in the individual questionnaire, heaping increases slightly each year, and heaping is found to be about two times
higher for non-wage workers than for wage workers.
Why then do such differences exist in heaping patterns? The lower
degree of heaping in the household earned income amount can be explained by the fact that household earned income is calculated by adding up last year’s annual earned income reported by the household individuals in the individual questionnaire. For individual earned income,
too, heaping starts to increase from Year 8 and jumps sharply in wave
11, suggesting that this can be explained in terms of increased ‘panel
fatigue’. The problem is that heaping increased very rapidly for
monthly average expenditure and savings, even in consideration of the
trend of change. In the absence of any changes to the structure of
questions or to the survey strategy in wave 11, it is difficult to point
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<Table 3-14> Heaping occurrence rate, waves 2~11
(Unit: million won, %)
questionnaire
type

item

labor income
household

monthly
expenditure
monthly savings
working individual

individual

wage earner
non-wage earner

heaping
unit
(M\)
5

2

3

4

5

6

7

8

9

10

11

5.2 5.1 28.6 35.5 17.8 16.0 12.2 12.6 13.2 12.2

10

4.6 4.8 19.1 24.1 12.2 11.6 8.8 9.6 10.0 9.2

0.5

32.2 44.2 32.9 35.1 28.0 27.2 28.6 30.6 25.1 50.1

1

18.0 23.6 17.9 19.0 15.7 15.1 15.7 17.3 13.6 28.1

0.5

24.1 30.7 13.0 14.7 15.4 15.8 15.1 11.9 13.2 26.6

1

7.2 10.9 4.6 5.5 7.1 6.7 6.0 4.4 5.5 12.4

0.5

32.2 32.8 35.5 38.1 39.6 33.8 38.2 40.6 40.5 46.2

1

17.0 17.3 19.8 22.0 22.9 20.7 22.5 23.5 23.8 26.8

0.5

26.2 24.5 27.7 30.1 32.3 24.6 30.2 33.5 32.5 39.1

1

13.0 11.8 14.8 16.0 17.8 14.2 17.1 18.5 18.7 22.0

0.5

54.8 59.6 62.2 65.7 65.9 66.6 62.2 63.2 66.4 69.4

1

31.9 35.0 37.2 42.6 41.1 44.1 38.4 39.2 40.6 42.6

to any other reason other than the introduction of CAPI for the
near-doubling of heaping in these questions for wave 11. A further
separate study is needed in the future to determine the accurate reason
for and measures in response to the mystery behind this increased
heaping rate.

6. Summary and conclusion
This chapter compared different survey years to analyze the effect
of CAPI introduction on sample attrition and overall survey performance, as well as item response and missing errors, and changes to response propensity. Our analysis sheds light on some key aspects that
were not identified in the CAPI test study. First, with regard to overall
survey performance, CAPI introduction has led to better respondent
cooperation and deeper understanding of the survey, increased self-response and face-to-face interview rates, and shorter response times.
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Although slight, there was an increase in strong refusal to the survey,
leading to an extension of the survey period and a decrease in the survey success rate. Rather than this being a negative effect of CAPI introduction, this is interpreted as being the result of increased ‘panel
fatigue’ due to the long-term repetition of surveys which ultimately
limits any further increase to survey success potential.
Errors in key variables and skip errors that occurred during fieldwork, punching or data calculation were confirmed to have been significantly reduced through CAPI programming. This allowed for a
portion of the item response and item missing errors for key variables
that had previously been dealt with in the data cleaning process to be
blocked preemptively during fieldwork. For errors discovered during
cross-checking and longitudinal cleansing, however, we could not find
evidence that the introduction of CAPI contributed to the reduction
of these errors. There was also no evidence that CAPI served to increase the response rate for socially sensitive or cumbersome
questions.
The most troubling issue discussed in our analysis relates to whether CAPI may have increased heaping for questions related to consumption expenditures and savings. It was difficult to determine the
exact reason for such changes to response propensity for these questions based on our analysis alone. This issue is therefore left as a topic
that should be explored in future research. As a separate topic independent from the effect of CAPI introduction, we must also seek
to analyze the impact of increased ‘panel fatigue’ on changes to response patterns. In particular, there is the need to provide concrete
explanations on connections between panel fatigue and sample attrition, heaping and panel conditioning.
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Chapter 4

Event History Calendar Program Development and
Anticipated Effects - Main Functions and
Characteristics of the KLI CAPI-EHC
Section 1. Introduction
An Event History Calendar (EHC) refers to a survey method or
mode in which events are surveyed in the order or occurrence in a
calendar-like format. The greatest difference between the EHC and
the Event History Data is that the EHC survey looks like a calendar.
Events are recorded on an EHC calendar which is known to facilitate
interviews by utilizing respondent past experience to induce recollection of related events (Robert F. Belli; 2000 etc.). EHCs are most
useful for surveying major life events such as education, vocational
training, employment, marriage and housing, and are used in order to
reduce recall errors between past event time points and thereby increase data reliability. EHC can be used in both paper-based (PAPI)
and computer-based (CAPI) formats. The KLI used a paper-based
EHC in the 2007 Korean Longitudinal Study of Ageing (KLoSA).27)
In 2010, a computer-based EHC (CAPI-EHC) was developed for KLI
use. This paper looks first at previous studies on EHC effects and
then seeks to describe the main functions and characteristics of the
CAPI-EHC developed by the KLI.

27) While the KLoSA was a CAPI survey, a PAPI-EHC was used in the pre-survey
questionnaire on major individual life events.
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2. EHC effects as described in previous studies
Belli (2000) points to three methods of recall of lifetime events:
top-down, sequential and parallel association. In top-down association,
individuals use association to recall specific events from memories of
general events; while in sequential association, events are recalled in
the order in which they occurred. Meanwhile parallel association looks
at links between two events that occurred at a specific time. Unlike
other questionnaires, the advantage of EHC is that all three of the
aforementioned recall modes can be utilized simultaneously.
Belli et al. (2001) suggest that EHC generates higher quality data
on moving, income, employment, unemployment periods and other
recollection surveys than do general Q-lists. EHC surveys were also
more effective in obtaining information on the number of household
members during the move and the number of jobs. Caspi et al. (1996)
discovered that EHC recall data was at least 90% identical to information (dwelling types, education, employment, vocational training
etc.) collected three years ago. Freedman et al. (1988) notes that EHC
surveys reduce missing responses and strengthen response linkages between 1980 and 1985 data, and also reports that interviewers responded that “EHC helps respondents recall information and enhances the quality of recalled data”. In addition, Callegaro (2007) claims
that EHC surveys reduce seam effects, and shows that EHC surveys
are particularly effective in reducing within-wave seam effects. It has
also been shown that EHC surveys reduce recall errors ‘whether or
not the calendar format is visible to respondents’ (Stafford et al.
(2009)).
Despite these attractive advantages, EHC has not been utilized in
many surveys because of complex EHC design and entry
requirements. To explain, while EHC includes a wide array of event
information on a single calendar and thus increases interview convenience while decreasing recall errors, the survey output and data in-
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put process is just that much more complicated. To effectively use
EHC, past responses must be printed out in calendar format, and this
requires far more time and money in the fieldwork preparation stage
than existing survey methods (Belli et al. (2000)). EHC surveys also
require a large number of input values that are quite complicated, and
therefore much more effort is needed in the data entry process as
well. Freedman et al. (1988) tells us that the EHC data used in their
study ‘generated 114 data points for each of the 27 activities for a total of about 3,100 variables’. Also, while some may disagree, because
EHC data quality is more sensitive to interviewer skill28), EHC surveys
may increase interviewer training costs. In addition, the spatial restrictions in the calendar format make it difficult for EHC surveys to
survey long-term event history.29)
These weaknesses are expected, however, to be overcome to a great
degree with the introduction of CAPI. While a lot of time and money
is needed for early CAPI program development, this need continues
to decrease in subsequent years. In particular, CAPI data entry occurs
right during fieldwork, greatly alleviating the EHC data input/output
burden. Also, while using the scroll bar may be a bit inconvenient,
CAPI resolves most of the spatial limitations of the PAPI-EHC. With
CAPI-EHC able to check errors on a real-time basis, it also provides
the added advantage of being able to secure consistent life event data.
There are currently no Korean panel surveys that utilize EHC surveys, and the only time that an EHC survey was utilized was when
a PAPI-EHC was used for the Year 1 Korean Longitudinal Study of
Ageing (KLoSA)conducted by the KLI. For the Year 1 KLoSA, a
PAPI-EHC survey on past job history was conducted before the ac28) Sayles et al. (2010)
29) The calendar-type EHC survey is not able to survey indefinite time periods due
to the limited space available on the calendar. General surveys can accommodate
responses for a ‘specific year’ and therefore allow the entry of events from a very
long time back.
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tual CAPI survey to obtain supplementary data so as to minimize recall errors during the actual KLoSA survey (refer to [Figure 4-1]).
Meanwhile, KLIPS uses an info-sheet printout that contains previous
respondent responses to reduce recall errors related to major life
events during fieldwork (refer to [Figure 4-2]). This differs from the
EHC in that the info-sheet is a reference sheet quite like an error
pop-up window in the CAPI system, while the EHC focuses mostly
on recording the ‘time point’ of a major life event.
The CAPI-EHC developed in 2010 by the KLI was designed on
the basis of KLoSA and KLIPS experience and looked for reference
to the EHC for PSID, the US’ most representative panel survey30).
The following are the main characteristics of the KLI CAPI-EHC: ①
Unlike the KLoSA where the EHC was used in a separate supplementary questionnaire, the KLI EHC is embedded with the main
questionnaire; ② past year responses and previous question responses
are broadly utilized in a very strong error prevention function31); ③
[Figure 4-1] KLoSA job history EHC example

30) The PSID CAPI-EHC is referenced here in view of the fact that this tool is
utilized in most EHC-related studies and because the program was developed
with the Blaise software used by the KLI.
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[Figure 4-2] KLIPS info-sheet example

with the availability of direct entry into the EHC, the KLI EHC can
function not only as reference material but also as an independent
questionnaire; ④ convenience was a priority in design as KLIPS – unlike the PSID which is a telephone survey – involves face-to-face interviews during which respondents can look at the screen; and ⑤ the
flexibility of the program makes it easy for the EHC to be used in
other surveys. The first and second characteristics are unique to CAPI
surveys, and maximize CAPI-EHC advantages. The next section provides a more detailed description of functions and characteristics of
the KLI’s CAPI-EHC.31)

31) The KLIPS info-sheet and CAPI error check functions were broadly applied to
this end.
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3. Main functions and characteristics of the KLI CAPI-EHC
This section looks at three aspects of the CAPI-EHC program developed by the KLI. First, we look at the CAPI-EHC modules; second, we look at the CAPI-EHC screen characteristics; and third, we
look at the KLI CAPI-EHC survey design to examine the main functions of the CAPI-EHC.
Our description is based on the fact that the KLI CAPI-EHC was
designed on the basis of the life history survey.

3.1 CAPI-EHC modules
[Figure 4-3] shows us the CAPI-EHC modules. The CAPI-EHC
program uses three Microsoft.NET Frame 3.5 dll (Dynamic Link
Library) files – mfc90.dll, atl90.dll and msvcrt90.dll – and BIAPI3A.dll
and BIStC3a.dll provided by Blaise 4.8.
The CAPI-EHC program has 4 components: the Event History
Calendar Control component that controls the overall calendar screen;
the OLE DB (Object Linking and Embedding Database), an API developed by Microsoft that allows access to various types of databases;
the MFC (Microsoft Foundation Class) Feature Pack that facilitates
the development of Windows-based applications that have added functions such as the true color toolbar and ribbon menus; and the configuration files.
The Event History Calendar Control component allows us to set
the size and color of each calendar zone, while the OLE DB lets us
link the EHC with various types of databases so that information
from other surveys or from previously collected information can be
quickly accessed. Meanwhile, the configuration files allow us to reconfigure the program according to the needs of the particular survey.
Buttons, toolbars, input windows and frame structures on the calendar
screen are designed to enhance respondent convenience.
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[Figure 4-3] CAPI-EHC program modules

3.2 CAPI-EHC screen characteristics
The basic screen composition of the KLI CAPI-EHC is shown in
[Figure 4-4]. The screen consists of a questionnaire section and an
Event History Calendar section, each of which take up about one half
of the screen. The questionnaire side has controls for questionnaire
output, multiple choice option output and response value input and
output, while the Event History Calendar side consists of an Event
History Calendar where responses are shown on the calendar, a major
events section for a particular year and an individual events section for
the year.
As the questionnaire section is not very different from the existing
CAPI questionnaire screen, we choose to look only at the Event
History Calendar section. As mentioned above, the Event History
Calendar section consists of an Event History Calendar, major events
from a particular year and individual events for the year. [Figure 4-5]
shows us the Event History Calendar which can be adjusted to align
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[Figure 4-4] CAPI-EHC program screen components

the start point and the end point of the calendar display to the actual
time-frame addressed in the survey. For life history surveys, respondent convenience can be enhanced by separating the response periods according to the life periods of early childhood, childhood, adolescence and young adulthood.
If multiple themes are being surveyed simultaneously, the various
themes can be displayed together on a single screen with different colors used for each theme for easy recognition by respondents. The
whole box is colored in for the start and end date of an event, while
only half of the box is colored in for dates in between. If the cursor
is brought to an event start or end box, a tooltip immediately appears
with information on the contents of the event; and if the year is
clicked, a window with a submenu for the months of the year pops
up.
In addition, the screen is programmed to maximize recollection by
respondents by allowing, for example, the user to simply click on the
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box and move directly to another input screen if the respondent starts
to provide information on marriage or jobs while responding to a
question on housing.
Major events from a particular year are displayed in the lower left
side of the screen, while individual events for the year are displayed
in the lower right side. [Figure 4-6] shows us an example of major
events in a year. If – as in the example below – the respondent is
providing information for the year 1988, the screen displays major
events such as the inauguration of President Roh Tae-Woo and the
Seoul Olympics in order to help them recall memories of that year.
Previous responses by the respondent are drawn upon to display personal individual events that occurred in the year in the lower right
corner.32)
This feature of the CAPI-EHC takes full advantage of the merits
of being a computer-based tool, whereas it was not easy to automatically display major events or individual events from a particular year
in the PAPI-EHC.
Because there is a limit to the number of events that can be displayed on a single screen, the CAPI-EHC allows users to choose characteristics for the major events that occurred in the year that they
wish to have displayed on screen and thus lessens the scroll burden.
[figure 4-5] Event History Calendar

32) The individual event display is not shown here as it is not very different from
the major event display.
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[Figure 4-6] Major events from a particular year

Note. The on-screen text reads: “Notable historical events around this time: 1988 - President
Roh Tae-woo enters office, 1988 - Seoul Olympic Games, 1988 - Lim Sookyung participates in 7th Youth Games in Pyongyang”

[Figure 4-7] Selection of major event categories

For instance, if the respondent is not interested in sports, all sports
events can be deselected and hidden from view, while still allowing
the respondent to look at cultural and scientific events from the particular year.

3.3 CAPI-EHC major functions
This part of our paper focuses on describing the KLI CAPI-EHC
program configuration in order to explain more about the main functions of the KLI CAPI-EHC program. The KLI CAPI-EHC is configured, first, in terms of screen components, second, the display of
inputted questionnaires within the calendar and, lastly, linkages to previously obtained information or other non-EHC questionnaires. The
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KLI CAPI-EHC program is designed so that users can easily customize the program to the purpose of the survey by making changes on
a single configuration file.
3.3.1 Screen configuration
The KLI CAPI-EHC can easily link chosen Blaise Database
(questionnaire) files to the EHC program and allows users to very
easily set the format of the calendar. The length of the survey period
(i.e. years, months, days displayed on screen) can be set in the top
row, while themes such as jobs and health are configured in the first
column. Configuration instructions are outlined in <Table 4-1>.
The KLI CAPI-EHC allows configuration of calendar themes and
also allows simple configuration of the colors for each theme. respondent convenience is also enhanced as the year setting at the top
of the screen can be set to display specific decades such as the 1970s
or the 1980s or specific life periods such as early infanthood or early
childhood. The program used for these purposes is presented in
<Table 4-2>. For instance, simply changing the ‘16776960’ in
“SelColor 1=16776960 (Row4/SkyBlue)” will change the color for a
certain theme.
<Table 4-1> Basic screen configuration
sample code
① CAPI-EHC file declaration

Blaise database=lifehistory.bdb

② background screen color

Color 0=15391434

③ # of years to be displayed

YearsOnSheet=49

④ # of rows to be displayed

NumberofRows=9
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<Table 4-2> Calendar screen composition
InitialHeader

sample code
InitialHeader=life history

① row labels (default)

Row Label 1=period
Row Label 2=year
Row Label 3=age

② row labels (user setting)

Row Label 4=place of residence
Row Label 5=health
Row Label 6=job

③ row color settings

SelColor 1=16776960 (Row4/cyan)
SelColor 2=65535 (Row5/yellow)
SelColor 3=255 (Row6/blue)

④ column label (user setting)

Col Label 1=1 infancy
Col Label 2=2 childhood
Col Label 3=3 adolescence

⑤ column size settings

Col Size 1=7
Col Size 2=6
Col Size 3=6

3.3.2 Calendar display of previously recorded responses
The KLI CAPI-EHC program allows users to configure the calendar start and end dates and the questions and responses to be displayed on the calendar. Since EHC questionnaires generally repeatedly
ask the same questions, users can also configure the maximum number of repetitions in the program design.
<Table 4-3> On-screen questionnaire content components
①
②
③
④
⑤

Blaise DB user name
Blaise DB Primary ID
EHC start question
EHC stop (end) question
BlaiseDB inital date
(in this case, the birth year)

⑥ setting of looping questions

sample code
User Name=preload_name
Primary Field=Bid
Start Question=IntroCalendar
Stop Question=Comp_stat
BirthYear=preload_birthyear
Row 1 Loop=20
Row 2 Loop=40
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In this process, there are some fields that are required in the questionnaire to be able to link the Event History Calendar and the Blaise
program, the array for which is set forth in <Table 4-4>. As the program will not work if these required variables are absent, particular
care must be taken in the design of the Blaise questionnaire (refer to
[Figure 4-8]).
<Table 4-4> Required fields
subfield

description

Calendar

CalendarStartYear

start year

Info

CalendarStopYear

stop (end) year

CalendarShowRange
Calendar
Info

CalendarHintTextStart

optionally used when mid-question stops

CalendarHintTextRange

and/or notes are needed

CalendarHintTextStop
CalendarLink

linkage to other relevant fields

[Figure 4-8] Specification of required fields in the Blaise program
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3.3.3 Linking external data
EHC surveys help respondents recall past events by displaying
events in calendar format, and thus help to reduce recall errors and
enhance the quality of data. Recall errors will decrease further if, along
with the display of responses in calendar format, past information or
responses to other questions are utilized to check for consistency. The
KLI CAPI-EHC has the additional functionality of being able to link
with other data to block errors. This program was developed in consideration of linkage speed so as to ensure that the overall flow of
the survey is not disrupted by linked data. <Table 4-5> describes how
to link external data to the CAPI-EHC program.
<Table 4-5> Linkage to other databases
sample code
① DataBase linkage

DataBaseConnection=Provider=Microsoft.Jet.OL
EDB.4.0;DataSource=Preload.mdb

② TableName setting

TableName=OldResponedntList

③ table ID while linking

Field 1=FID

④ EHC Blaise ID while linking

Blaise 1=BID

4. Summary and conclusion
So far, we have discussed the EHC concept, the EHC effect as described in previous studies and the CAPI-EHC program developed by
the KLI.
Used mostly to survey major life events such as education, vocational training, employment, marriage and residence, the EHC increases readability to reduce errors in recalling time points at which
past events occurred, and thus improves data reliability; but the design
and data entry process of EHC is complicated, and requires a lot of
time and money.
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These weaknesses are expected, however, to be significantly alleviated with the introduction of CAPI, as CAPI surveys characteristically require a lot of time and money in the early development process, but involve lower cost burdens in later years. Also, since CAPI
data input and output occurs simultaneously with fieldwork, the input/output burden is that much lower. In particular, since error
checks occur on a real-time basis during fieldwork in the CAPI-EHC,
we are able to collect more consistent life event data.
The KLI CAPI-EHC program was developed with a focus on ensuring fast operation speeds, easy links with pre-collected information
or other CAPI programs, and an easy-to-configure EHC program that
can be customized to the questionnaire and survey design. The KLI
CAPI-EHC program allows the 7 basic variables required for calendar
composition to be specified in the Blaise questionnaire file, and is designed so that it can be quickly utilized in surveys just by designating
the program title, calendar format and design and external linked files
within the configuration file.
The KLI CAPI-EHC system is a very practical and useful program
that has been developed on the basis of know-how accumulated by
KLI panel researchers in the course of conducting numerous panel
surveys, and which brings together the strengths of CAPI and EHC.
This CAPI-EHC program has not, however, been used in the field so
far, and is therefore limited in terms of verification of the program’s
stability and effectiveness. Through future cooperation with other panel surveys and through further improvements to the program, we hope
to achieve higher quality and further progress in life event surveys and
recalled data.
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Chapter 5

General Conclusion
In this study, we have examined the data-quality effects of introducing the CAPI mode in longitudinal studies. The main findings are
summarized in this chapter. The key results from the 2007 KLIPS
CAPI test run conducted in the Daejeon-Chungcheong region, described in Chapter 2, are as follows. First, the interview mode had no
significant effect on response rates. Of the households selected for the
experiment, 212 PAPI and 218 CAPI households returned successful
interviews, with 58 partial successes. These ‘partial successes’ were
mainly due to lack of preparation time for CAPI interviews. Second,
we found no evidence of interview-shortening effects of CAPI.
However, interviewers reported the impression of shorter interviews.
In addition, both respondent and interviewer attitudes toward CAPI
were mostly neutral or positive. Third, CAPI was found to greatly reduce the incidence of routing (or ‘skip’) errors, albeit this effect was
somewhat diminished when post-supervisor review data was examined.
This suggests that CAPI does a better job than PAPI at correcting errors in the field, which, if exploited properly, holds the potential for
reductions in both interview time and fieldwork costs. Fourth, although we found evidence of statistically significant changes in the
distributions of certain variables, we also found that these effects were
not global. This suggests that PAPI interviews may be run parallel to
CAPI interviews during a transition period without having to worry
about damaging the quality of the data. However, this implication is
tentative, especially in the case of some variables (such as life satisfaction) where statistically significant effects were detected. These in-
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stances warrant closer examination in future studies.
Chapter 3 deals with the effects of the transition to CAPI on the
inter-wave consistency of the KLIPS data - especially sample attrition,
overall success in fieldwork, item non-response and non-response errors, and propensities when responding to ‘sensitive’ questions. Some
findings that were not discussed in Chapter 2 are unveiled here. First,
we identified positive effects of CAPI in relation to the overall fieldwork success, such as respondents' attitudes and understanding of the
questionnaire, higher incidences of self-completion and successful person-to-person interviews, and shorter interview times. Although small
in magnitude, an increase in the number of strong refusals has led to
protracted fieldwork and lower unit response rates. However, this is
attributable to the long history (and thus, repeated waves) of KLIPS,
leading to ‘panel fatigue’, rather than to the effect of CAPI. This
‘panel fatigue’ effect may have exhausted the potential for better response rates. Meanwhile, CAPI was found to substantially reduce errors in key variables throughout the fieldwork (routing errors), data inputting, and data processing stages. Thus, item non-response and
non-response errors which would have otherwise been detected in the
later cleaning stages were found to have been prevented in the fieldwork stage. However, errors only identifiable through cross-checking
and longitudinal data cleaning were not found to be reduced through
CAPI. Also, no evidence was found that CAPI improved response
rates for questions that are socially sensitive or cumbersome to
answer. One potentially worrisome finding was that following the transition to CAPI, there was a greater incidence of heaping in consumption and saving-related questions. These results suggest that,
while the overall transition to CAPI went smoothly for KLIPS, a closer look must be taken into issues such as changes in response patterns
in some variables and the effects of ‘panel fatigue’ as the study is repeatedly administered year after year.
Chapters 2 and 3, therefore, suggest that the introduction of CAPI
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has strengthened internal consistency, improved functionality for interviewers, while reducing simple errors such as routing (ie, ‘skip’) errors.
Meanwhile, in the case of response rates, interview time, operational
costs, data cleaning and processing time (the time it takes to release
the final data, after fieldwork is completed), it is arguably too early to
attempt a definitive assessment. These types of effects typically emerge
over a long period of time, whereas we only have one or two episode's worth of experience in fielding CAPI studies.33) Furthermore,
this study has only dealt with KLIPS and WPS data - mode effects
may vary with the properties of a study.
As mentioned above, this study is meaningful in that it is the first
attempt to empirically analyze the ex-post effects of introducing CAPI
in a Korean longitudinal study, as well as its analysis of experimental
data. However, some important limitations of this study should be
noted. Due to its exclusive treatment of CAPI, this study cannot inclusively consider wider issues such as other interview modes or related methodological issues. Furthermore, time and personnel constraints have hindered the authors from pursuing more in-depth
analyses.
Of the future developments in CAPI systems, we look forward to
the deployment of EHC modules for the reduction of recall error and
enhancement of data consistency. Another urgently needed development is the self-completion questionnaire (SCQ), which may be used
to gather responses closer to the truth in the case of questions respondents are hesitant to answer. Since the former of these has already been developed by KLI in 2010, cooperation between longi33) In the case of KLIPS, following the full CAPI transition in wave 11 (2008),
fieldwork for wave 14 has been completed as of the end of 2011. However,
supervision rights over KLIPS were transferred from KLI to the Korea
Employment Information Service (KEIS) from the wave 12 release and wave 13
fieldwork. This has led to limited availability of further CAPI-conducted waves.
Meanwhile, because the WPS is conducted biennially, 3 waves have been
completed as of 2011.

General Conclusion
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tudinal data collection agencies to employ it may prove fruitful. 34)
The treatment of various methodological issues, other than the
CAPI mode, which emerge in longitudinal data collection are left to
further research. Some key issues among these are interviewer effects,
respondent characteristics, respondent incentive effects, shifts in sample characteristics and refresher samples, heaping and seam effects,
masking of sensitive information, and linkage to administrative databases through cooperation with government bodies. To ensure that
Korean longitudinal studies move beyond the expansion in numbers
and attain long-term credibility and sustainability, it is crucial that data
collecting agencies pursue continual methodological innovation in their
research strategies.

34) From the outset, the KLI CAPI-EHC was developed with maximum flexibility in
mind, so that it would be applicable to any job or life-history related information.
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