
4. Area Probability Sampling using IT



 Survey lifecycle from a quality perspective (Groves et al., 2009)
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Survey Overview

 Survey on Environmental Pollution and Health
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 Sponsor
National Institute of Environmental Research

 Collector
Survey and Health Policy Research Center, Dongguk Univ.

 Purpose
To understand recognition of environmental health problem and real condition of       
environmental disease by using a scientific sample survey

 Target Population
199,328 households near Industrial Complexes in Incheon

 Sample Size
606 households

 Sample Design
Four-stage area sampling, within-household random selection
IT-based approach

 Mode of Administration
CAPI (computer-assisted personal interviewing)



 Advantages of IT (Information Technology)
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 Available from Internet information services including
 Statistical Navigator (Statistics Korea)
 New Address Information System (Ministry of Security and Public Administration)
 Electronic map services in web-portal sites

 IT provides useful information such as
 Address of every structure with their location
 Type of structure
 Number of dwellings in the ED
 Surroundings

Sample Design



 Locations of Industrial Complexes in Incheon
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 Defining Target Areas
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 Statistics Korea provides the map with geographical boundaries of “Dongs” and 
enumeration districts (EDs)
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Sample Design



 Identifying the number of households and local residents in target area
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Sample Design



 Four-stage Area Sample Design
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First stage Second stage Third stage (listing) Fourth stage

Sampling 

Unit
Dong ED Chunk Segment

Sampling 

Method

Sampling for

selecting 2  Dongs

from  each stratum

Sampling for 

selecting several EDs

from each selected 

City

Simple random 

sampling of 

2 chunks from each 

selected ED

Systematic sampling  

of a segment from 

each selected chunk

Selection 

Equation

Chunk: a set of 24 HU's
Segment: a set of 4 HU‘s

Sample Design



 Listing Operation
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 Important to reduce non-coverage error

 Follows the steps:
 Visiting the selected cluster
 Verifying geographic locations of the structures
 Drawing a sketch map of the structures
 Describing characteristics of structures

 These tasks require a considerable amount of time, effort and cost

 The accuracy of listing depends on field staffs

Sample Design



 Listing Operation (cont.)
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Sample Design



 Selecting a segment
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 Dividing chunks into compact segments of size 4 and making segments 
heterogeneous

Sample Design

Ordered number of households

Segment 1 1 7 13 19

Segment 2 2 8 14 20

Segment 3 3 9 15 21

Segment 4 4 10 16 22

Segment 5 5 11 17 23

Segment 6 6 12 18 24



 Selecting a segment (cont.)
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Sample Design



 Questionnaire Design
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 7 revisions after construction:

 Following up on prior surveys of other industrial complexes
 Construction of initial instrument
 Revision by expert group on survey questionnaire design (1st)
 Revision by expert group on occupational environment    (2nd)
 Revision by expert group on survey questionnaire design (3rd)
 Revision by expert group on occupational environment    (4th)
 Revision by expert group on survey questionnaire design (5th)
 Revision for easy manipulation of CAPI                            (6th)
 Final revision after pretest                                                  (7th)

 Focuses on building and correcting questionnaire

 Clarity
 Comprehensiveness
 Acceptability

Survey Instrument and Data Collection Method



 CAPI (Computer-Assisted Personal Interviewing)

14

 Advantages

 Less processing error and measurement error
 No errors are allowed to branching/skip logic
 Errors and missing responses are not allowed by direct input into database
 Easy implementation in listing household members

 Gains in cost and time efficiency
 No efforts are needed for computerization of survey responses
 Reduction in response burden and interviewer workload 

 Convenient survey management
 Easy supervision on interviewers and interview process
 Easy notification to interviewers when further notice required
 A way to interviewers look more professional to sample interviewees

Survey Instrument and Data Collection Method



 CAPI (Computer-Assisted Personal Interviewing)
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Survey Instrument and Data Collection Method



 CAPI (Computer-Assisted Personal Interviewing) (Cont.)
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Survey Instrument and Data Collection Method

4



 Monitoring and Managing Paradata
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 Paradata

 Data related to field survey processes captured including call or visit records, 
interviewers observations, time stamps, travel and expense information, and many 
others

 Use of paradata

 Post-survey use
 Optimal call or visit scheduling for subsequent surveys or survey waves
 Evaluating and reducing nonresponse by comparing early respondent to late 

respondent
 Assessment of net quality gains by examining of the relationship between 

nonresponse and measurement error
 Process control
 Monitoring and managing of survey (especially, ongoing survey)

Survey Instrument and Data Collection Method



 Monitoring and Managing Paradata (cont.)
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 Example: Interim outcome codes of the results of each Household visit

 Complete / Partial Complete
 Appointment by Respondent/Household member
 Refusal by Respondent/Household member
 Unavailable Respondent/Household member
 Absence of Respondent
 Empty or Vacant House
 No allowance for entry
 Identified as out-of-scope in House or Household
 No Existence of the house

 Helpful for determining whether follow-up is needed or not
 Repeated follow-up up to 10 times for samples to maximize contact rate
 Used in weight adjustment and calculation of response rate or cooperation rate

Survey Instrument and Data Collection Method



 Recruitment and Training of Interviewers
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 Recruitment

 Interviewers were recruited through online and offline

 Most of interviewers were living near target industrial complexes or could easily 
approach to those places

 Interviewer training

 Interviewers were trained for 9 days,
totally 72 hours (8 hours per day)

 The roll and importance of interviewers
as well as interviewing skills and briefs
of the survey were understood for them
to have responsibility and confidence
for the successful implementation

Strategies for Enhancing Survey Quality



 Recruitment and Training of Interviewers (cont.)
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 Training contents

 Outlines of the survey

 Sample design and the way to listing operation

 Pre-visit and identification of each responsible place

 Administrative cooperation and guidelines for how to conduct survey

 Understandings of the questionnaire and each survey question

 How to run CAPI system and to record interim outcomes of the survey

 Some possible embarrassing situations and how to deal with unexpected things

 Repeated mock interviewing until the interviewers were thought to be well trained

Strategies for Enhancing Survey Quality



 Requesting Administrative Cooperation
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 New administrative cooperation for reducing nonresponse

Strategies for Enhancing Survey Quality

Step 4
• Arranging schedules to visit  sample households

Step 5
• Sending pre-notification letter

Step 6
• Using strategies for contacting households

Step 1
• Visiting City Office and “Gu” (District) Offices

Step 2
• Cooperation with “Dong” (Neighborhood) Offices

Step 3
• Cooperation with the Head of a“Tong”(primary division of a“Dong”)



 Weighting Adjustments
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 Definition

 Compensation of sample cases that are underrepresented in the final data set by 
using some information about the target or frame population, or response rate 
information on the sample

 Adjustments applied to the initial weight (6 steps)

Postsurvey Adjustment

Step 1
• Initial weight

Step2
• Removal of Out-of-scope Households

Step3
• Household Non-response Adjustment

Step4
• Creation of Person-Level Weight

Step5
• Person Non-response Adjustment

Step6
• Post-stratification by gender, age and location



 Contact Distribution of Samples Completed
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 Number of visits for completed or uncompleted households

 Average number of visits per response to complete

Resultss



 Contact Distribution of Samples Completed (cont.)
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 Distribution of visits for completed 606 households

Results



 AAPOR/WAPOR Response Rates
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Results



 Comparison between Population and Sample Distributions

26

Results



 Differences of responses according to the number of cumulative visits
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Visits

Results



5. Advanced Sampling Methods
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Sampling with Unequal Probabilities
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Controlled Selection

Survey Methodology (2014)
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Controlled Selection (Cont.)
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Controlled Selection (Cont.)

Survey Methodology (2014)
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Controlled Selection (Cont.)
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