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. Introduction

In longitudinal studies, a transition to CAPI may lead to improved data collection 

efficiency through automation and simplification, as well as checking for 

cross-sectional and longitudinal errors in real-time during the interview. Thus, 

implementing CAPI holds the promise of enhancing both efficiency and data 

reliability. However, such a transition also gives rise to new sources of risk - initial 

programming errors, compatibility issues with the previous database, and other 

various hardware/software complications which may occur in the field. These issues 

may damage hard-earned respondent confidence in the study, potentially leading to 

panel attrition and adversely affecting data reliability. Therefore, because the 

transition to CAPI is not simply a technical modification but a broad shift in the 

data collection system, proper preparation is key. The attention paid by the 

researchers behind PSID, BHPS, and SOEP, who made the earlier transitions to 

CAPI, to such potential mode effects, tells of the importance of the issue.2)

  CAPI was implemented across the board from wave 11 (year 2008) of the 

Korean Labor and Income Panel Study (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 
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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 items 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 attitude? 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 transition 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. 

. Transition to CAPI and Experiment Results

1. Transition to CAPI 

 Approximately two years of preparation was 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 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. 

For the wave 10 test run, a total of 560 households were selected at random from 

the Daejeon-Chungcheong regions (which had the most favorable fieldwork results up 

until wave 9). These households were then allotted to comparison (PAPI) and 

experiment (CAPI) groups. (See table 1). A comparison of response rates shows that 

the CAPI group (77.9%) was more successful than the PAPI group (75.7%), albeit by 

a statistically insignificant margin. No significant differences were found in the 

interview duration for the household  questionnaire (CAPI 24.2 minutes, PAPI 25.2 

minutes), and no significant differences were found in the response rates to most 

key household and individual questionnaire variables. 3)

<table 1> wave 10 CAPI test run design

The CAPI survey system consists of three major components CAPI Interviewer, 

CAPI Blaise and CAPI Manager. ‘CAPI Interviewer’ is the input/output program that 

3) For further details on the wave 10 CAPI experiment results, refer to Choi et al. (2012, forthcoming), 
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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 atypical 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. 

<table 2> CAPI system components

As much 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 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, 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. 

. The Impact of CAPI on Fieldwork Outcomes

 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> 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. 

<table 3> CAPI share of interviews (Unit: %)

 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 4>, the proportion 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.4)

  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 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.

<table 4> Survey mode by survey wave and share of self-responses

(Unit: %, persons)

  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 5> tells us that the proportion of persons who reported that the interview 

4) 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. 



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 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 say 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 about by the implementation 

of CAPI that facilitates the work of the interviewers.

<table 5> Survey mode by survey wave and share of self-responses

(Unit: %, persons)

 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 studies5) say that CAPI increases interview length because of the difficulties 

interviewers face in typing speed and computer manipulation; others6), 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 Watson (2010) states that there is not 

much difference between the two survey modes. 

  As is shown in <table 6>, 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. 

5) Such as Fuchs et al. (2000) for the NHIS (National Health Interview Survey) and Martin et al.(1993) for 

respondent attitudes. 

6) 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. 



<table 6> Average response time for the individual questionnaire

(Unit: minutes)

We next look at the interview progress rate by survey week. As is depicted in 

[figure 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 interviews 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 fatigue7)’ has been rapidly increasing since wave 10. As 

7)  Magnusson & Bergman (1990), Watson & Wooden (2009), Lavrakas (1997) and Kruse, Callegaro et al. 

(2009) note the seriousness of ‘panel fatigue’ as a specific type of ‘respondent fatigue’ that occurs with the 

excessive repetition of surveys. 



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. 

[figure 1] Weekly interview progress rate (Unit: %)
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Note: ‘Weekly interview progress rate’ is defined as the proportion of successful interviews among the 

total survey household population for a period of 2 weeks

<table 7> Reason for unsuccessful interview, waves 5 to 11

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

  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 7>, 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. 

<table 8> Interview success rate by wave (Unit: %)

Note: ‘Original sample success rate’ is the success rate as calculated on the basis of original sample 

households or individuals from the Year 1 survey. ‘Valid sample success rate’ is the success rate as 

calculated in exclusion of households that have disappeared through death or emigration. 

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 8). If we look at survey success as a ratio of Year 1 

households, we see that up to 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 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. 

. 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 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. 

  1. Data processing errors

<table 9> 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 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. 

<table 9> Error frequency in the step 1 cleaning process (Unit: errors, %)

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 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 10> 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 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. 



<table 10> Item missing rates for major variables, waves 8 ~ 11 (Unit: %)

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. 

 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 11> 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, however, 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. 



<table 11> Missing rates for questions related to subjective attitude, waves 8 ~ 11 

(Unit: %)

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 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 errors8) has 

sometimes been observed, but the introduction of CAPI seems to have helped to 

reduce such errors. 

  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, 

8) 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.



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. 

<table 12> Data editing rates for household member personal information, waves 8 

~ 11 (Unit: %)

Note: Job characteristic variables in the individual questionnaire were analyzed by job (job history 

data) rather than the individual

. Effect on changes to response propensity

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 13> reports the proportion of responses in each survey 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 369) 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 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. 

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).  



<table 13> Response proportions for questions respondents resist answering or that 

are socially sensitive (Unit: %)

<table 14> Response proportions for smoking- and drinking-related questions 

(Unit: %)

<table 14> 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 to 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.10) Since KLIPS is a household survey, women may avoid responding in 

The female smoking rate as reported in the Ministry of Health and Welfare 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%. 



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 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. 

2. Heaping

The final 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 2], 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. 



[figure 2] Distribution of household and individual income (consumption): wave 11 

(Unit: %)

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 2] histograms, 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 15>).



<table 15> Heaping occurrence rate, waves 2 ~ 11 (Unit: million won, %)

  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, indicating that this might 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 to any other reason other than the introduction of 

CAPI for the near-doubling of heaping in these questions for wave 11.11) 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. 

11) A KLI research project is under way for the year 2012 to look further into this issue.



. Conclusion 

 This study 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. 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. 
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