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Abstract

Sampling design should provide statistics to meet a given accuracy while saving cost and time. However,
a large number of non-responses are occurring due to the deterioration of survey circumstances, which
significantly reduces the accuracy of the survey results. Non-responses occur for a variety of reasons. Chung
and Shin (2017, 2019) and Min and Shin (2018) found that the accuracy of estimation is improved by
removing the bias caused by non-response when the response rate is an exponential or linear function of
variable of interests. For that case they assumed that the error of the super population model follows normal
distribution. In this study, we proposed a non-response bias adjusted estimator in the case where the error
of a super population model follows the gamma distribution or the log-normal distribution in a business

survey. We confirmed the superiority of the proposed estimator through simulation studies.

Keywords: linear response rate model, power response rate model, gamma distribution, log-normal distri-

bution, super population model
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1
log <w—> = log(co) + c1log(yi) + 7. (3.10)
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4.1. DoAE MY
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@ EIL-AFEE: log(y) = fo + ﬂm + e 6 S N(0,02),

17|14 By = 0.01, B1 = 0.03, 0> = 1& A&}

w9 F EE BE BRW AR 4 N = 10,0008 A-8F)
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(4) =9 e BEANM AP BHA m = bo + by, m € [0,1]& o]§3F] FIHES A
At &, g9 AxFAIAY SHES o, wS FAFIMY SHES e o,
(my™, 7)) = (0.9,0.5), (0.5,0.9), (0.8,0.4), (0.4, 0.8) AH&-3+] bo, b1 3k y;ofl whet &
9E mE A At SEE et Ader FeEs Agdith 22 e 9eE &
2E 2 1 = coyit, m € [0, 1] = FE3r}
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Table 4.1. Results for gamma distribution with linear response function

S S 1
Y Y Ys Ysr  Yic Ys Ysr Yic Ys Ysr Yic
100 78 5 —-178 =57 -=2.1 18.5 7.4 6.6 21.1 9.0 8.3
0.9 0.5 200 156 15 —17.9 —4.7 =24 18.0 5.6 4.6 19.7 6.7 5.7
500 390 30 —-17.7 —46 —2.3 17.7 4.8 3.2 18.5 5.5 3.9
100 70 5 =204 —-6.7 —-26 20.9 8.5 7.7 23.5 10.2 9.6
0.8 0.4 200 140 15 —-20.6 —-5.6 —3.0 20.7 6.5 5.3 22.2 7.8 6.6
500 350 30 —-20.3 —-54 —29 20.3 5.5 3.7 21.0 6.3 4.5
100 52 5 26.1 5.4 2.9 27.0 7.7 6.9 31.8 9.5 8.6
0.4 0.8 200 104 15 26.2 4.4 2.8 26.3 5.5 4.8 28.9 6.8 6.0
500 260 30 26.3 4.2 2.4 26.3 4.4 3.2 27.5 5.2 3.9
100 62 5 21.7 4.5 2.3 22.9 6.9 6.3 27.1 8.5 7.9
0.5 0.9 200 124 15 21.3 3.5 2.0 21.5 4.7 4.1 24.1 5.8 5.1
500 310 30 21.7 3.5 1.7 21.7 3.7 2.6 22.8 4.4 3.3

Abias = absolute bias; RMSE = root mean squared error.

Table 4.2. Results for log-normal distribution with linear response function

min max Bias Abias RMSE
Ty Ty n T L ~ ~ = = = = = ~ =

Ys Ysr Yir Ys Ysr YiL Ys Ysr YL
100 80 5 —65.2 —56.9 —44.4 65.2 57.0 49.1 68.5 60.4 56.5
0.9 0.5 200 160 15 —-66.0 —56.1 —44.6 66.0 56.1 45.5 67.7 58.1 49.5
500 400 30 —65.4 —55.8 —46.2 65.4 55.8 46.2 66.1 56.5 47.8
100 69 5 —70.8 —62.0 —474 70.8 62.1 53.7 74.0 654 599
0.8 0.4 200 138 15 —-71.2 —60.8 —48.1 71.2 60.8 49.4 72.8 62.8 53.5
500 345 30 —-70.8 —60.7 —50.2 70.8 60.7 50.2 71.5 61.4 51.9

100 48 5 89.2 56.6 42.9 929 62.1 545 1149 81.0 76.1
0.4 0.8 200 96 15 89.0 57.3 43.3 89.4 58.9 48.3 101.3 70.8 63.2

500 240 30 88.4 55.2 39.0 88.4 55.2 40.0 93.7 60.5 47.3
100 58 5 66.6 42.2 32.2 71.2  49.2 453 90.1 65.1 63.2
0.5 09 200 116 15 66.0 43.1 32.7 66.9 45.7 39.2 78.2 56.1 514
500 290 30 66.0 43.1 32.7 66.9 45.7 39.2 78.2 56.1 514

Abias = absolute bias; RMSE = root mean squared error.

FES 83 4 AT Table 4.29] 7E 4oRY &
Vv ATE o B A7 A Akt 23
2 7R EE 7443 Table 4.19)
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€ vl AN D Bde AHE
2

4.2.2. 12| SEHE QI AL Table 4.33} Table 4.4°] 393 §HES
o Att. EJr% g SHELS AY SHE v&] AAFHoz 3 52 ro] F2 A
= A myte] 3 o] 2 3ol Ys7t 3
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Table 4.3. Results for gamma distribution with power response function

qminmax n , I ] ]?iias ) i} %bias ] ] RMSE )
Y Y Ys Ysr  Ypg Ys Ysr Ypg Ys Ysr Ypa
100 59 5 =122 =22 —-0.8 15.5 6.8 6.8 18.7 8.6 8.5
0.9 0.5 200 118 15 —-125 —-19 -1.0 13.6 4.7 4.6 15.9 6.0 5.8
500 295 30 -—-12.6 —1.7 —-0.7 12.8 3.1 2.8 14.1 3.8 3.5
100 50 5 =142 =27 -1.1 17.3 7.8 7.7 20.8 9.8 9.7
0.8 0.4 200 100 15 —-146 -—-23 -—-14 15.6 5.5 5.3 18.1 7.0 6.8
500 250 30 —149 -—-2.1 —1.1 15.0 3.5 3.3 16.3 4.4 4.0
100 62 5 16.2 2.7 0.9 18.3 6.2 5.9 22.4 7.7 7.4
0.4 0.8 200 124 15 16.4 2.3 1.1 17.0 4.1 3.8 19.6 5.1 4.8
500 310 30 16.0 2.1 1.0 16.1 2.9 2.4 17.4 3.5 3.0
100 72 5 14.0 2.4 0.8 16.1 5.6 5.5 19.9 7.1 6.9
0.5 0.9 200 144 15 13.7 1.9 0.9 14.3 3.7 3.6 16.8 4.7 4.5
500 360 30 13.7 1.8 0.7 13.7 2.6 2.2 14.9 3.2 2.7

Abias = absolute bias; RMSE = root mean squared error.

Table 4.4. Results for log-normal distribution with power response function

) Bias Abias RMSE

Tt 7'(;/"&)( n r L - - - - - = = ~ =
Ys Ysr Ypr Ys Ysr Ypr Ys Ysr Ypr
100 64 4 -36.3 —25.0 —17.1 45.9 38.7 37.7 53.4 46.3 46.3
0.9 0.5 200 128 15 —-36.8 —22.3 —12.7 40.0 31.6 29.6 46.0 37.7 36.5
500 320 30 —35.1 —-21.2 —12.0 35.8 245 19.9 39.5 284 24.1
100 53 4 —41.6 —-288 —20.1 51.8 43.3 41.3 59.5 51.4 51.0
0.8 0.4 200 106 15 —425 —26.3 —15.5 45.4 35.7 33.3 51.7 424 40.8
500 265 30 —409 —249 -—144 41.3 28.7 234 45.2 32,9 28.2
100 60 4 53.2 30.8 17.9 60.1 41.6 36.6 781 56.3 50.7
0.4 0.8 200 120 15 53.1 31.7 19.9 55.0 36.7 30.7 66.2 46.9 40.9
500 300 30 52.9 30.4 17.4 53.0 31.0 21.3 58.7 36.8 27.2
100 70 4 42.6 24.1 13.3 509 36.6 33.6 66.6 49.1 45.1
0.5 0.9 200 140 15 42.6 25.4 15.5 45.1  30.8 26.2 55.3 39.7 35.0
500 350 30 42.8 24.4 13.5 43.0 25.5 18.2 48.3 30.6 23.1

Abias = absolute bias; RMSE = root mean squared error.
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