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Abstract

Sample attrition according to a long-term tracking reduces the representativeness of the sample data in a
panel study. Most panel surveys in South Korea and other countries have prepared response adjustment
weights in order to solve problems regarding representativeness due to sample attrition. In this paper, we
divided the panel data into continuous response group and non-continuous response group according to
response patterns and considered a weighting adjustment method to reduce the bias of the non-continuous
response group. A simulation indicated that the proposed composite estimation type weighting method,
which reflected the characteristics of non-continuous response groups, could be more efficient than other
weighting methods in terms of reducing non-response bias. As a case study, the proposed methods are
applied to the Korean Longitudinal Study of Ageing (KLoSA) data of the Korea Employment Information
Service.
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Figure 2.1. Continuous and non-continuous response groups at wave t.
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TR AL =97 37, mds S 25 g APl o 28 T4 A 7)E A
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W che s 2t
SH A A d 9 d (Korean Youth Panel Survey; KYPS)ollA+= ¢t — 1 AlF tv] ¢ AlFoA Y] SFEQ]
ATE t — 1 ARY Fo 73kl Foto AFEsith. ol ¢ — 1A RS Fd 7Hs3ke] fle vdE §
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85 2 2 Aol7} ST L, @/ S5 1E ANLE AUl ERo) 3ol
g AP Zol &&sigitt. AFA, A%, AHTF, EAAE], HSE o] off F 5708 ©
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HiAof] 2}o] 7t T} (Shaun 5, 2008; Sally 5, 2015; Josiane 5, 2018).
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Figure 3.1. Wave t response rate versus wave 2 response rate by group.
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Figure 3.2. Difference of mean by continuous and non-continuous response group.
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Figure 3.3. Scatter plot of direct estimate (p-b) and composite estimate (p*_b) for response rate of non-continuous
response group (Data: KLoSA, KEIS).
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Table 4.1. Scenario of three-year panel data for simulation

Group Wave 1 ‘Wave 2 response ‘Wave 3 response rate
response rate rate vs wave 1 vs wave 2 (vs wave 1)
average response average response rate 88.0%,
Continuous 100% rate 86.0%, around 3,784 samples
around 4,300 samples
Nomcontintons 100% ) average response rate 30.0%,
around 210 samples
100%, average response rate average response rate vs
Total 5,000 samples vs wavel 86.0%, wavel 80%,
around 4,300 samples around 3,994 samples

A 13 AEE 5000500 T3l AR E FSES BN F 3 Agel Shd HEAmE TASC
LA ool 27 SRHES 8%, 270 il 37 SRES A% ST TS 88, MRS S THL 30%7]
SES AL 14 AL O 33 SHEL S0%elch o ALt nHHATAY E2 0]
=5 RSy o] 7123 Aolth 3xbolA TH WA Al 2FE S5 54 o] Folstthe 7Pyl
2 $HEYe thesl Agstdth ANE SHES W AYolH B7 SHEE ¥ & AT (Brady,

3), 449 W 28 1IN A
(base)old, Fto] F+5 9 7}
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6}‘%} 32k &
AXE g2 (—1.2,—1.6,—1.8), Jé;
of mertkal ZPgsisiet. o714 S
2 AAs7] Al 27 Ud wf) 3 TFsAe =
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Table 4.2. Generating variable of interest (y;) for simulation

383

Binomial variable

Continuous variable

log1t< ¢;ft> =a+ frz; yi = a+ Bix; +e;
B1 =0, B1 =0,
T1 a ~ N(0.3,0.01), ¢ € Scon a ~ N(100,10), e; ~ N(0,10), i € Scon
a~ N(0.5,0.01), i € S, a ~ N(120,10), e; ~ N(0,10), i € S&,,,
a ~ N(0.1,0.01), a ~ N(100,10), e; ~ N(0,10),
T2 81 =1(0.4,0.2,0) for z; = (1,2,3), i € Scon 81 = (30,20, 10) for z; = (1,2,3), © € Scon
a~ N(0.2,0.01), o ~ N(110,10), e; ~ N(0, 10),
61 =1(0.4,0.2,0) for z; = (1,2,3), i € S5, 61 = (30,20, 10) for z; = (1,2,3), i € S&,,
a ~ N(0.1,0.01), a ~ N(100,10), e; ~ N(0,10),
T3 B1 = (0.4,0.2,0) for z; = (1,2,3), i € Scon B1 = (30,20,10) for x; = (1,2,3), i € Scon
o~ N(0.2,0.01), o ~ N(110,10), e; ~ N(0, 10),
61 =(0.6,0.4,0) for z; = (1,2,3), i € S5, 61 = (50, 30,20) for z; = (1,2,3), i € S,
Under the same condition as T3, but unequal weight(w;1: design weight), regardless of
T4 response group
w;1 = (30,20, 10) for z; = (1,2,3)
Under the same condition as T3, but unequal weight by response group(w;1: design weight)
T5 1 € Scon, wi1 = (30,20,10) for z; = (1,2,3)

1 € SSon, wi1 = (40,25, 15) for z; = (1,2, 3)
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Table 4.3. Simulation result

Binomial variable Continuous variable
. Absolute Square . Absolute Square  Relative
Bias Bias
value of error  of error value of error  of error error
[Method 1]  —0.446 0.460 0.286 —1.634 1.634 2.681 0.016
[Method 2] —0.490 0.498 0.322 —1.786 1.786 3.200 0.017
T1 [Method 3] —0.483 0.493 0.319 —1.641 1.641 2.702 0.016
[Method 4] —0.498 0.506 0.332 —1.645 1.645 2.717 0.016
[Method 5] —0.059 0.361 0.198 0.049 0.115 0.021 0.001
[Method 6] —0.059 0.361 0.199 0.049 0.115 0.021 0.001
[Method 1] —0.376 0.405 0.233 —0.707 0.707 0.510 0.006
[Method 2] —0.451 0.465 0.289 —0.839 0.839 0.713 0.007
T2 [Method 3] —0.483 0.494 0.322 —0.920 0.920 0.854 0.008
[Method 4] —0.503 0.513 0.342 —0.939 0.939 0.891 0.008
[Method 5] —0.007 0.364 0.204 0.002 0.136 0.029 0.001
[Method 6] —0.021 0.365 0.205 —0.021 0.136 0.029 0.001
[Method 1] —0.624 0.629 0.481 —2.647 2.647 7.029 0.022
[Method 2] —0.726 0.728 0.615 —2.983 2.983 8.913 0.025
T3 [Method 3] —0.734 0.736 0.629 —2.880 2.880 8.313 0.024
[Method 4] —0.755 0.756 0.660 —2.908 2.908 8.474 0.024
[Method 5] 0.012 0.352 0.205 0.121 0.174 0.047 0.001
[Method 6] —0.005 0.353 0.206 0.086 0.154 0.038 0.001
[Method 1]  —0.769 0.774 0.731 —2.879 2.879 8.332 0.023
[Method 2] —0.916 0.917 0.970 —3.338 3.338 11.177 0.027
T4 [Method 3] —0.905 0.906 0.952 —3.156 3.156 9.994 0.025
[Method 4] —0.935 0.936 1.006 —3.195 3.195 10.241 0.025
[Method 5] —0.045 0.413 0.267 0.072 0.183 0.051 0.001
[Method 6] —0.060 0.414 0.268 0.037 0.172 0.046 0.001
[Method 1] —1.172 1.172 1.513 —4.430 4.430 19.670 0.035
[Method 2] —1.133 1.134 1.428 —4.246 4.246 18.073 0.033
TS5 [Method 3] —1.081 1.081 1.319 —3.957 3.957 15.699 0.031
[Method 4] —1.133 1.133 1.434 —4.030 4.030 16.288 0.032
[Method 5] 0.054 0.470 0.360 0.191 0.250 0.094 0.002
[Method 6] 0.032 0.466 0.355 0.145 0.222 0.076 0.002
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Figure 5.1. Comparison of bias with extreme weight (above) and bias after treatment of extreme weights (below).
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Table 5.1. Weight statistic by method (bias of annual personal gross income)

Before treatment extreme weights After treatment extreme weights
Bias CcvV Max Med Min Bias (@AY Max Med Min
Weight - 47.90 6546.84 1405.70 277.71 - 47.90 6546.84 1405.70 277.71
Method 1 —24.35 57.36 11033.16 1649.75 306.03 —27.05 55.39 6409.67 1657.51 307.47
Method 2 —28.64 57.24 11149.73 1659.61 309.26 —31.54 55.20 6477.99 1667.57 310.74
Method 3 —29.78 55.07 11500.86 1676.38 314.35 —34.00 53.08 6139.97 1684.22 315.82
Method 4 —29.15 52.87 10444.02 1693.31 320.96 —31.96 51.00 5707.12 1701.13 322.45
Method 5 16.43 119.81 45320.40 1410.59 261.88 —6.97 103.05 15058.68 1444.83 268.23
Method 6 16.19 119.86 45293.66 1410.68 261.89 —7.21 103.17 15096.49 1444.70 268.21
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Figure 5.2. Bias of method 5 and method 6 with response propensity variable z;.
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