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Abstract

Measures in response rate used to measure the representativeness of the sample (the more high response rate)
better explain the representativeness of the sample. However, we cannot often explain the representativeness
of the sample because there is nonresponse even in the high response rate. Therefore, Schouten et al. (2009)
presented a new R-indicator measure that can be described as a representative of the sample. We research
the new estimator of the R-indicator in this paper because there are parameters that require estimations.
We describe the meanings as representative of the R-indicator; consequently, the bias and efficiency of the
proposed estimator for R-indicator are compared to the existing estimator under various simulations. The

representativeness of the sample is also explained by applying the proposed estimators in the actual data.
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R-indicator®] = T2 F8A40 2 ZAPL 24 o] B2 dig4dS 49 B 5 I+ J=olV|% 3
Aek 2AF GO A BEO EAFE =ol7] AR ARSE 5 Stk Aol oy =25 A
{1t} (Schouten 5, 2009, 2011).

H =Fo|Aq+= Schouten 5 (2009)°]A4] A|<tH R-indicatore] thx: Aol &3t olm
™ R-indicator®] A|2-& F=AHHE A|A]St2A} st} R-indicators= 2R A o7 =]}
T Jorg I FEEE FAo] aBE o of e a3k i 7S Fo] I & Ao k=
Ro) thst o] aejx of of st

B AT SHEES FHT BRAANAY 250 3 FAHOE prolA MEE
Attt o8 7HA SHEE FAAUHI 28EE Ve & ME-2 R-indicatore] F471H
TFotal thFet oA Y dfol|l R-indicatord] thEALZM ] AWy} Aobd =4 A B
7189 %3 v aiAsict. T3 AAASE AR AIHE R-indicator FLE AL

olo E

flo
tlo 2 wo

2. jEAHE 9|t R-indicator
Bl thet RO tiuAdE BHIY] AT AEE SHET R-indicatorg Ao 3H7)ol oA F
ofel S oF, 183 $HEEY MdS AYsttt. By 37§ Nojgt ot Eyue U =
{1,2,...,N}2o2 HE 4 9o AV|A FEAA I 3l 25+ TEY I7|E nolgt & uf 4]
Ll Aojstd o3 2tk

1, A ARV ZRECR FEH (1=1,...,N),

07 13]’

0, 9]
o|a1, -5 &EHE (Response probability)2 p; = P(r; = 1|s; = 1)°]th
ole}zo] AolH SE /IS Higo g FEAE t)EA (representativity) S F 71X BHoE
Aelgh 4= Q. AR, FTHof &3t strongly representativeo] &3t 7 dolt) o] AL TR the] RE 7
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R-indicatorE # 2] 3t}

R(p) = 1-25(p) (2.1)
o] Zr2 19 7prto] 2= F B 3 strongly representative’} & YEIYH W E 022
% Eao) tEA] frks AL v}
aEug AARE SHEES € 5 it Aol ofy7] WEol R-indicator® A4 4 glrh. 1m
2 ZF Al gt SEEE] FAHoF T & 5 Ut o9} Zo] SHEE I FH ZA
£ B2 xS s A Bl ofyet Ao B 2 AR 2EE AR k. SHEE
pi(i=1,2,...,n)& FH7] WA FZEAA SFo] BF o]Fo HxH | EA3tH ©]& o]
Bolo] R4 WA 2A2EHARY, 22 B9 52 ol BT T OB FAH PO S5
E0] Bl SHESS 237 A5 oA AAE Bed S AR S95E VAL U
ol B LE SRS AHE] SHATE FANIE Vuh. SIS £48 AFY £EE

+ Rosenbaum (1987)¢} Ekholm¥} Laaksonen (1991)2} Robins 5
Kim¥} Park (2006) 5] St}

T2 dude AslMe 9A Z JRAel tiste] SHEES FAL, F4E SHEESN TEAA
A9 2388 18 ARS8l R-indicator& 3T
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ojt}.

L FAFo|R VEA R BHS WSS o] 2L AL ATse ol B AT IAHEA &
HE WSkl 7|20 FAFRT 389 THE 7L 5 v FAFE AXSA dnt B =R
A B-SHEE FA PN R-indicator FAFS Sl Hijeck FH 2] JejE A8 Ae A7
ot BEEE FAE Hijeck AT ZHTY] 27] N& AHS3 FAHZET $F 580 © Frhe

Bgwe 74T o Hijeck FH 0] NOog2 Ure FAZET 2410
Adl 1 o]f= Héjeck FHF2 HFAZFANAN 2 = 15 2l
g & =2olA AR HEsHEE FAFY JEe
5= Do 2im T Pi
Zz lﬂ—l -t
ojm o] v FEE 7ML Jdon FAE SHEAEC SHIAEN A vtk THEe @
o 2AH Q] EdAS U5 & 5 ok FEsEEES A% A AT A7) No| A8
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Rip)=1-2 (P = P)” (2.4)

23 floflA AlAE R-indicator F7e] SAA 4de thfaat taa 22 232 7P

Zﬂ'izi - 227/ =0y (Nn_%) (2.6)
ol 71X 2= pi,x; = p 9] TS EFTL

el 2.1 Al (2.5), (2.6)2] JIEGI0

n 7rz-71 Ai—AQ I\i i_*2 n i__2 N ~
Z(E}:lmg) _pl) :ZZ,}V(/D_I/)) +N1_1 KZ (p 7rip) _;(pi_p)2>

i=1

N )2 n
_Zizijlv(’f - P) <Z;7ri1 - N> +0p (n7h) (2.7)
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4 (27)0 Hzke Aska

ST (= p)?] L Xia(ei = )’ -
E (21?:17“ s ]1\[71 +0(n7")
o] o gheF A (2.7)9] (N — 1) 'Y (pi — p)9] R0 FAE AR Aohd E(R(p) =
R(p)2 A% % A
Remark 2.1: R-indicator®] k= 317] HsiAE A %‘Q-Plg o] A= ojo 3l = FERIE

ST EPAEE MBS 240) olRolqo} eh ZPAEE ABIL L B B2 G
o) 257 Wl 239l Aol AL B AU £

Remark 2.2: 2 (2.3)2 249 SHES0] FFo=2N SHEY Foz AT £ It ayu=

P St Tt Yiamt hzlw Dy Tt
€ 28T 5 don 4 (24) p thalol] 4FYgsete] R-indicator®] FHFe g ARE-STE K5 F 9
HEAS & 5 e e FA22E K/HY B2 2528 A SEE o3 Ase HEA
TE BATFE SHEY £F A7 R 5 ZEY iAol AHE S ¢ 5 e ZAolth. a8
SHEY 9dF4E RAEA Y TFA R Aot O T AlEd i 24 Feke Add A W
o] F & 5 d3Y ¥ ST AAsity. v et 2 B3] T X 9f ZAPAS Y
FBAFE Foe Aol Atk 1 QAE ARRS 5} 7Ve 29 AR Sk the Ao =8 Al
= MSE®] AstAly} B84 R-indicator 5°] AT} (Schouten 5, 2009, 2011; Son 5, 2014).
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Table 3.1. Population R-indicator(0.4)

Hyeonah Park, Kee-Jae Lee

(ap, 1) mr R-indi bias rbias
(1,-0.1) 0.4774 0.7258 —6.3658 —0.1449
(5,—0.5) 0.4547 0.2291 —19.1526 —0.4367
(-1.2,0.1) 0.4759 0.7255 6.6229 0.1525
(10,—1.0) 0.4452 0.1134 —21.5020 —0.4863
(20, —2.0) 0.4525 0.0534 —21.9501 —0.4987
(50, —5.0) 0.4518 0.0243 —21.8797 —0.4983
Table 3.2. Population R-indicator(0.5)

(o, 1) mr R-indi bias rbias
(1.3,-0.1) 0.5463 0.726540 —5.8705 —0.13270
(1.8,-0.15) 0.5278 0.612440 —8.2442 —0.18781

(5,—0.4) 0.5714 0.294610 —13.6600 —0.30968
(—2.0,0.2) 0.5361 0.513030 10.4168 0.23727
(14,-1.2) 0.5338 0.089924 —18.2269 —0.41340
(20,-1.8) 0.5085 0.056934 —19.5129 —0.44495

Table 3.3. Population R-indicator(0.6)

(a0, 1) mr R-indi bias rbias
(1.8,-0.1) 0.6520 0.7521 —4.3436 —0.0984
(5,—0.35) 0.6475 0.3757 —10.7212 —0.2420
(—1.2,0.2) 0.6861 0.5781 7.0606 0.1605
(14, -1.0) 0.6512 0.1571 —13.3841 —0.3040
(24,-1.8) 0.6227 0.0910 —14.9549 —0.3433
(58,—4.0) 0.6839 0.0989 —12.5913 —0.2888

Ftol 1 482 4

Bt

pi = [1 + exp(ao + almi)fl]

I8 AT 7, 149 3E Ve X2 Y AARSE Aot 39 & 7L FEES b
2 QAL ppsFEEo] AMRHE FVATE 5 ~ uwni(0,5)E AAIALE & BT E=
(Yi, Tiy pi, hiy si) for i = 1,2,...,100007} F+HAHAT} Table 3.1~3.5914 S HE°l W2 R-indicator?]
7 A A AL AEeh 7 Table B2 p= SNy /N duf Bxpe} Ao a2l
N .
bias = 7217\,1 il _ i, rbias = bias
D Ti

I SHEHEQ mret 4 (2.1)9] R-indicatork R-indig& 783t} 7z} Table2 $H@E°] 247} 0.4, 0.5,
0.6, 0.8, 0.9 A=A R-indicator®] t& Al4Fste] 1 Fho] 22 X3} & oA HARe} A Ak 3k
S A Er} Table 3.12 AHEH R-indi9] ko] 0.7258¢1 2ol A= rbias®] gho] —0.1449Z JERY
o|Ht} B Z2 R-indi®] gko] 0.2291%1 3ol A& rbias®] Fho] —0.4367E e S 2 A AJha A7}
AL & 4 Ut} = Table 3.1 2-E0] 044X Ao 2H R-indicator7} 45 AxFe} Ati#A
217F Zopds & 4 912 R-indicator7t 2 5 HARe} AAA AZE & 5 AT
EXTO Table 3.2~3. 501]A1 YERS & 4 9ot I18EE BEARS guAdS AuEY] f8iA |
SHES AAreta 183 R-indicatore] ghg AlabetodA I FFEo] 2 R E dolr W )
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Table 3.4. Population R-indicator(0.8)

Usage and Estimation of R-indicator for Representative

(ap, 1) mr R-indi bias rbias
(3,-0.1) 0.8578 0.8636 —1.5112 —0.0341
(5,—0.25) 0.8423 0.6745 —4.0066 —0.0913
(-1.2,0.5) 0.8906 0.6492 3.6345 0.0823
(14, -0.8) 0.8211 0.4044 —6.6553 —0.1512
(20,-1.1) 0.8560 0.4347 —5.5007 —0.1250
(58,-3.1) 0.8867 0.4140 —4.4849 —0.1018
Table 3.5. Population R-indicator(0.9)
(a0, 1) ‘ mr R —indi bias rbias
(5,-0.1) 0.9740 0.9746 —0.3095 —0.0070
(9,—-0.25) 0.9951 0.9885 —0.1218 —0.0028
(-1.2,0.8) 0.9452 0.7455 1.9600 0.0446
(14, -0.7) 0.9222 0.6860 —2.7423 —0.0621
(20,-1.0) 0.9341 0.6808 —2.4175 —0.0548
(55, —2.5) 0.9993 0.9848 —0.0273 —0.0006
Table 3.6. Estimation of R-indicator using response probability
(o, 1) ‘ rl srl r2 sr2 rl/r2 srl/sr2
(-1.2,0.1) 0.0198 0.0960 0.0145 0.0943 1.3623 1.0180
(0.0036) (0.0058) (0.0034) (0.0058)
(5,—0.5) 0.0499 0.0698 0.0310 0.0581 1.6091 1.2003
(0.0086) (0.0144) (0.0070) (0.0127)
(1.8,-0.1) 0.0193 0.0917 0.0135 0.0909 1.4284 1.0087
(0.0028) (0.0045) (0.0021) (0.0038)
(5,—0.35) 0.0489 0.0832 0.0327 0.0743 1.4961 1.1195
(0.0089) (0.0045) (0.0049) (0.0006)
(3,-0.1) 0.0109 0.0724 0.0089 0.0709 1.2238 1.0210
(0.0019) (0.0023) (0.0013) (0.0021)
(—-1.2,0.2) 0.0341 0.0917 0.0236 0.0872 1.4445 1.0514
(0.0045) (0.0013) (0.0027) (—0.0002)
(-1.2,0.8) 0.0527 0.1037 0.0453 0.0994 1.1636 1.0430
(0.0090) (—0.0033) (0.0085) (—0.0038)
(14,-0.7) 0.0488 0.0956 0.0469 0.0946 1.0420 1.0097
(0.0076) (0.0060) (0.0065) (0.0050)
224 R-indicators &7] fleixl= SHEEET ofet R LA o A" FH o] o]FojA of it}

Table 3.691A4 SJ&7le] SHEEE F&
ojuhal & ARgsity g3 o)g} e FES
3 2 MSEE AAHsich.

Table 3.6 H|TZ 9J8) AFRE =HTL 47}x] 2H
rl: 2] (2.2)9A pithal piE AHS-3F R-indicatore] MSES} #A 3}
stl: 4] (2.2)8 A3k R-indicator?] MSES} 3.
r2: 4 (2.4)°14 p;thA p; S AFR3E R-indicatore] MSES} H 3k,

9] 37| 1000E S3ppsFE<S AR Wi o2& v
10009 23S 53519] R-indicatore] 7432
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Table 3.7. Results of logistic model for second, third and fourth sample surveys

Effect bF 20099 2AF S H o F 2010 2AF S5 o F 2011d 2AF S5 o
‘Wald P-value Wald P-value ‘Wald P-value
24 14 16.3583 0.2920 27.5849 0.0161 31.3341 0.005
A 1 7.0241 0.0080 13.6601 0.0002 17.5229 <.0001
o83 14 20.2501 0.1225 31.9744 0.0040 36.8971 0.0008
Fo sz 5 4.6085 0.4655 5.9529 0.3108 7.2179 0.2049
AAE5AE 2 5.5097 0.0636 5.4840 0.0644 4.0406 0.1326
A=) 3 7.9881 0.0463 8.0717 0.0446 9.7908 0.0204

sr2: 2] (2.4)E ARE-3F R-indicator®] MSES} #H
olth.
Table 3.69] 7} Ztzhe] ZHe MSEQ} ZE ot HEFS Jeblw r1/r29}f srl/sr2E =R A AA]
d FA o] MSEe] gt 7]&e] 4% MSES] vlE yehdtt. ofeff Tableo] vehd gha s i
W rl /235 srl/sr23k 0] B 1Rt S8 ¢ 5 I3 JFE r17 sr1 R} 129} sr27) FE S &
Atk dEHOoZ B =F A A== R-indicator?] 2] T80 ¥ £32 & 5+ Utk

3.2. HOHQIDBULZAIN EL2AIZO| (A

Zd 7152 E A3 R-indicator 3H& AAFTC 2 A FHo R4S A4
A Zh 7 SHEE FARL EAN2EHIARY S A8t SHEE TS vA= B
< AEshe ZY9S AAIST) Table 3.7 2-44F Aol st EAAE3ARY A A=
of A8 FFHLE JFE A= A5+ AY, 48, AR, dU¥d Hyrds & 1
o AN 15-344], 35494, 50-64A4, 65A4] o]Ao g et Z+ xpof A 2
259 F42 7 A 2AAHFHANA F3HE 2SS S HEE 1yt A9, 44, o
= s 23| ofsf ALt

7+ A A gk R-indicator®] 4% o2 A= 59 #e vus Aotk £ <
TollAe D] JEst 3718 FAsN Ok 2B & R-indicator A4t Axd BT 37|+

= B Lo A AA|E R-indicator A S AFR3Ith. Table 3.89] A3}

£ A EY AFo] S, E SHEL WolA L R-indicator®] #k R-indi® Wopdith. 12yt 2=
9] Zh s dRALY] BEA[AEY & AHEH 5AIEE 7|£ 22 nl= PSIDE 81%, 5Y GSEP&
81%, BHPS: 75% %<& Ueld st=9 7lsfdzAte] A% tleiide 51 A& 60%, =50
do] A% 76%E UEdTh (Kangd Bang, 2011). EXA= 4XPdEE YERATE 919] o<} v] s
B 78 Je 25o] ojde & 4 9 om R-indicatord = 7FF ZH& zko] 0.91907A T olB 2
0HTH: 1o 77k 3 UEldS ¢ 5 ok & S99 A4S 7 & EE2o] ERhol| thst tiiA
< 7T 2S¢ 5 9tk

e o o
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Table 3.8. Comparison of R-indicator and other representative scales

ZAE ZAF AR 2t 7ot SHE R-indi CV Var Corr
20084 5,092 5,092

2009 5,092 4,677 415 0.9185  0.95585  0.14279  0.00533  0.01424
20109 4,677 4,450 227 0.8739  0.93236  0.15126  0.00798  0.02416
2011 4,450 4,233 217 0.8313  0.91905  0.17765  0.02605  0.02316

B
o
oZL =

R-indicator® TE9] tEA &
AL 7HAA 9 Zolzt &+ Qi

27} o Aas) AEE ) TS 93 0431 A== Remark 2.20] A%E 292 Son
5 (2014)o] AAE Zo|ty. EALEFY SHES HEASE Uehls CVE 200935 0.14300 4
2011@ | 0.1782 Z718tH $HEY A48 57 7FA & Aol 4 782l ¢o] Varelw 2009
o 0.005394] 20110 0.02612 Z7Fsk= AL 2 4= 9k E3 7139 B M 471e] A
=9l Corrg AHEH 2009dE ] 0.0142914 20119E 0.023162.2 Z2713k= AL <& 4= ). AlA

P

off ox X Ok
]
Joy =
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o] 18] 3X| 93 Son 5 (2014)9] BAHExt5 ol st HE=E9] PR} A3S & = Ay A}
o7 253} R-indicator & oJ# HAEES vlwd & Zx} Fofdd 1§ HixgE= 2R ojst

HEAS 7HAA Advka & 5 Qi
2 AToN AN ke A5
APYTOR ARYE Yo 4
HQl CHAID EFuURR3 T+ 7 (kernel)
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