S8FA AT (2010)
23(3), 533-543

OJUI 4B G 42l tele SEHISHL 2E st Bl AU AN B S 5}

(20104 22 F4, 20104 52 REY)

O Ok

i
A3 TS A guf s FEEelu AZSH EAE N8R Warner (1965)7F H 22 Al
et FEIFSHEY A B A olF w2 A7A= Yo A, FHEo] 21 itk E AFA BELS F
; & AR oI5 LT, 2, Kim3 Blam (2005)°)
A 23353 SHR Y S ARREgrt. Kimd} Elam (2005)2] 2v+A] &3}
I A EES vt 7§3’4’ 2 *E“’ﬂﬁ AN 3"4‘73] Z3E3RFPY BEd0] AHoR =t
DAL ESSHEH S 3TAR dFTozN JfHor 28542 Soi=Aw B

1. M2

AR ol Boke] RAMA FH2 AT 42 SHE I AU 1Hd ARNSTHORE A v|E
B 2AE ol dl Atk ol#s A= $EAFEC] UASHAU AAA o)} AAEE dES W
%= A% S7eHA "k Warner (1965)& SEAZAE o|&sto] AR AlZov vjdE =&
71X ¢Fal Wzsk Ao gid] ARE o] Zojd ¢ Q= FESHSHE F (randomized response model;

Szle] AlRo|y v HATo 7N SRz HE WZe AEo Ko} o A8 ARE AL 4 9
= FEISHEDL B2 A=l A6l A, A g 53] Abul-Ela 5 (1967)2 o] A2t
o] o gt Warner2] #2271 (related question technique)& THR R R o] A2 sttt
Greenberg 5 (1969)2 F#AE7] (unrelated question technique)?] ©]&2 AAE &AL
Moors (1971)&} Folsom 5 (1973)& ©]E 74, Rt Drane (1975)-& Z2AE/HE AA
3142 H, Chaudhuri®} Mukerjee (1988)+= 5313 HRFo| thalk o] 22 Aelsto] AASA AT
=2UdAe 2ES 5 (1992)°] 20HA FRAAERY, o7 T8t (1998, 2000) o] AT AR
283} 2tk o] R FRAAIERF o7 333la] Greenberg 5 (1969)9] Ry 1 FEAS vlw sl
AL, AFR A4 (2010)= 297 FEIFSHEY S 397 FEIFSHEY R Fsto] Mangat o}
Singh (1990)9] 204 SE3-3HE P et &S v stalrt.

B Aol A W Al tist 2AHE 5] Kim3} Elam (2005)9] 20| 5318831392337 7
ZUF Afd4t (2010)9] 39A FEISHEY S At MER 3A SEI-SHEY S AlLs)
Aok BYe] EEAS 71E0] Wi T ulw B sc).

2RAAAL (300-716) thAA BT 4% 96-3, AT SR M2 UAR R EA

K

e

¥ W4, E-mail: chae@dju.kr
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2. B23ISHOH

Warner (1965)% $HAEIA V73 283, Ve A2 sl ARO2 74Y FEAIAE

AHgtel MAR S0 B JHE A Sk SHAES FEAGA, R 95 AGE 2o

SR, A RAVL ol AR $UE BEAT 2 5 A GO SR EAA 39
% Sith. Warner (1965)°] <I3) AIAE BRDE/ M) G880 R o] thste] Lsinw, thewt

my m°"

e 2709 Ar oz FA A

o] BYE 377k NQ BRDN e BaFEa nge $uAEe] FBAYA o5 Add
Aol Tjsh ol mi “oh]e” ela SP@Th AL 1o $YY HEL P, AF 271 $9Y B

1 - Pe}sha, A% o] $7Y 38 P 27} 2B AGH A Aol 24T 4 e,
olelst FEASHRFoIA, SHA o eT $HE FE YV e 2ok

Y = Pry + (1 — P)(1 — m). (2.1)

_|2i

A9 A (21)914, Tt $EAZ BT ADo] S5he malgolth olul, el SR FolA <o)
g1 s At 42 n, ek S n,= O|FEEZ, Bin(n,V)E WErh Yo 2ARL V =
(nw/n) L, 1,9 HALFAF, 7w,

A N P—1 1

=GP -—1m a1 173 (2:2)
ol 7,0 BALL T} 2T}

Ly Tw(l—my) P(1 - P)
Var(fw) = n + n(2P —1)2 (2.3)

Mangat 2} Singh (1990)+& Warner (1965)°] 2]3to] #|¢He BE3}-3HE o thste] &4 0] 5713t
€ 20 EE3SHER S Adsied, 2 A WA AdEdA = o 2o

AE 1 Uk 0As gl S8t

AE 2 oA BFoz e

32 Sl BEAN TE 1o $HT SRAL AT MR WYY TPk TANE FHLA
A 1- Mol FE2 T oA 9 549 Rz A Hn, F

=
o p
ﬂ!ﬁ
i

)
=2
oo M
=
&
oo
0

oA B AR AR 1o $HY HE P, AF 20 $HY HE 1 - P2 HEAYA R
o §IES SATh SHAL NPT Aol S B LS 1,002k S %a}%% gozny
SR} ol ek S e

Y = M + (1 = M)[Prtm + (1 — P)(1 — 700)] (2.4)
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Y - (1-M)(1-P)

= 9p 1+ 2M(1—P) (2:5)

o) 4 (25)04 Vi ERelA ol ehi S SHA v FAYeln, SHA I etn S

St AN 5 nmr“/‘r A, ny O FEE, Bin(n,Y)E WEn, VO] 4%, V = (nm/n)olth 9|
], A H4HS o3 2

Var(in) = T (1 =) (L= M)(1 = P)[1 (1= M)~ P)] (26)

n n2P —1+2M(1 — P)]?

W3} QA4 (2010)9] 394 EEF-SHEH 2, Mangat$} Singh (1990)9] 29+ EE3-5HEY
GAZ e Aoz, I A WA ARG = 2uA 5339y 2o, F K dA e A

HE FE2 1 - Lot} o2 T FE3s
HE '301]*17P %%ZV} il J'J Aol Sol= Zulgold, SHAL “A7eta $9E #E, Y& vt

Y = Mri + (1 — M)[Pr + (1 — P){Lm; + (1 — L)(1 — m)}]. (2.7)
A9 A 2714 M R WA BANA AR 10] SHT FEolw, AT 28 AU SHAL 1 -

M2 5 7ML 298] GAR Psict. P+ F WA DAA nEe] SHAF FolA “o"gkar §
T gEolv AE 28 AEE SHAE 1 - PO BES /AT A UA AR Agsict o, 7w, o
3%, 1t o 2t

Y —(1-L)(1—-M)(1-P)
2M —1+2(1— M)L+2(1 - M)(1—L)P’

T =

9] A (2.8)00lA, Vi FHA “o"gln SHE F5o] FAFo| L, ng FoIA “o gty 373 At
ol & n,e} 39, neE O|FEE, Bin(n,Y)E WEH, YO FH%, V = (ne/n)olth o714 4%
79 BAF Var(# )2 oh23) 2t

m(l=m) (1= M)(1=P)(1- L)1 - (1= M)1-P)1-L)
n n[2M —1+2(1 — M)L +2(1 — M)(1 — L)P]?

Var(ﬁ't) =

Kim3} Elam (2005)°] A|¢tst 204 S313E3lsHR Y-S AuEH, 22 7hzhe] oA dee
EAFEHE o8t 2EE FEeth A WA dAl9] ARA F i <
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ME 0Ye RECE TARE FEARA RuE, ol HhL SHHA UL SUAL B8 1- M2
F oA WA BB AGA R oS ARtk 3 ol S3H F WA wAY Areld 37
Ao S PE NE AECE 1907 9 1 P2 244U AECE TAHL HEARA A
oIS St
wE B 1o SUE TELID, 1 D ol SUT $ LTI, 1 = S, molek s g} wohy]
270 tNF Skol AABT, M, Pi7t A7) stel AR Avka AFHE, 5 il S BR F
ofl 4 ol "2} %%ﬂ 38 V& et 2

Yvi:Mﬂl'ki-i-(l— )[Pﬂ'k -I—(l Pz)(l—’frki)], i:1,2,...,l. 2.10)

fe A (2.10)04 7, = T iolA SEHAZE 1A IF0 ke BrlEolth. olu, F iol &
SR nolA oSk SR SRA £F my, BT AW, ni, = FRE, Bin(ni, Vi) & w2k
Y;-Q/] T JEO]:,‘:_’ Y; = nkb/m UE_E, 7Tki-o/] i_?..$7§%h frkz‘f' D]_g:q' Q——ﬂv

fo Yim (L= M)(1 = P
Mo — 14 2M(1— P’

g

m(L=me) | (1= M)(1= P)[L— (1= M)(1-P)]

Vi = i =1,2 l 2.12
aI‘(Tl'kl) i nZ[ZPZ 1 + QMZ(]. — P’L)]2 3 1 ) 4y ) ( )

olt}.
olul, 242 FolA BEYARALZAE ol ol Tiko] FYALR 22931 Wil 2 Fol
A FRY, dn, i = 1,200,090 Y wih, & Teke] AA BATe] BE 2% 9L 4 9)

B Ng AA BRI Soke MT, Nt & iol Sole BTN AdSeE 83, w =
(Ni/N), i = 1,2, 0008, w = Y w, = lojeba 849, A7 Raekoln wze o] 484
SEAE g, mol e H9FAS mk The} 2tk

7}]@ = Wy TI'k E W;

- Mi)(1 - P)
2P —1+2M( —P)

Var(#t) = Zw {Trk,i(lfﬂ'ki) + (I_M[;)I(Dilifﬁ%ﬁfﬂ__]\ﬁ;)(;_])i)]}, i=1,2,...,1 (2.14)

oln}, Kim3} Elam (2005)9] A 2 2w 234,

(1= M) (1= P){1— (1= M)(1— R)}]é

) w; |:ﬂ-ki(1 - Tk,) + _ : 3
== (28 —1+2M:(1 )} , i=1,2,...,1 (2.15)

" (1= My)(1— PO{1— (1— My)(1— P} 2
;wi |:7Tki(1_7Tki)+ (2P 13 M0 P ]

= o83t niE Fekar, A (2.14) tidstd, FAF 79 HAaEAh2 vt 2k

Var(i) = - [Zw{ oy = MYL= P[L = (1= M1 P) }]

= [2P7; -1+ 2Mi(1 — PZ)]Q

i=1,2,...,1 (2.16)
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3. 3tV E==EsSHE2Y Mot

e

Aol A Kim3} Elam (2005)0] A2k 26HA) $3)2H8318dm g 2503} A4 (2010)9]
ste] Aze 397 FAAEAIHRIL AQSAT. BABE A2
n

3T HEFSHEDS AF 2
For B i, FES A7) FolA BePHAREYE o &3] BELS FEFLH, 7
SO mESE A vk 7Pl
zabagel 3 AR DA iR Foll Hihe SHAE FE MR UAY ARos 7N E 45
A Riis, 187 2 490 $9AE &E 1- M2 F WA 4741«1 FEAGA R g ol 8I=SH
A=Sgleh. F WA DA ARellA idA Sl Soke SHARE &F A2 U ARoR 74
£ FEAEA Rug, FE 1 - Pz A WA 99 FEAFA Ry E ol 8StES A= ik idA
Soll Eohe Al WA DA SHAE &8 L2 uist dEos, J8u 38 1- L2 FA4A A%
o2 FA5 e GEHEA R s ol &3t=S shglrh
nit 2t 5 il S8k ARGl ne BE Foll 3t F Lo, n =3[, niolth “of"g} <o}
yere] Sutel MAsttha st M;sk Pi7h ARkl o) nAs o] 9 o, 1, E 5 idl &3}
€ SHAPE 0As foe]l ok Rulgolnt. o, SEEISHEIANA F il Sk SHAE
“ol7ehil S #E Vie vyt 2o

i = M, + (1 = My)[Pms, + (1= P){Lim, + (1= Li)(1 —7m,)}, i=1,2,...,1.  (3.1)

Hel A (3.1)NA 7, & F oA SER7F Wge o
%Z]' n; ]k] “(ﬂ]”‘j/]'—'—- o%?l’ %%Z]'o FE Ns; E]'—'——’- -}'@7 Ns 5]
io] &k ZE FolA “oeta FHI HlE V9 FAFL Y, = (ns,/ni)olH, w2 HSFAH,
#rs, & TR 2t
. Y — (1= L) (1 — M;)(1 - P)
2M; —1+2(1 — M;)Li +2(1 — M;)(1 — Li) Py’

el 3.1 FH 7y, 2 20|18 7,5, 2| SEFH0|T

Ot
2

Yi—(1-Li)(1-M)(1-P)
2M; —1+2(1 — M;)L; +2(1 — M;)(1 — L) P;
Yi—-(1-L)A-M)(1-P)
2M; — 1+ 2(1 — Mi)Li + 2(1 — Mz)(l — Li)Pi

=ms,, i=12...,1 (3.3)
g
el 3.2 Fag a9 242,
Van(ray) = T0=Te) | (MDA PYA- L) = (A MYA-PYA=La] 5y g
s
Var(fs,) = Var(Y;)

[2M; — 1+ 2(1 — M,)L; + 2(1 — Mi)(1 — L) P2
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- Li)]7
(3.5)

Uz, %
P

i) Pi)?
O

1-L
)1 - (- M)

M;)(1 = Pi)(

538
ﬂ-Si) + (1 _
n;

_m(
= Tl
"

niYi(1 - Yi)
T20M; — 1+ 2(1 - M) L; + 2(1 — My)(
i) (1 — Ly
[2M; —1+2(1 — M;)L; + 2(1 — M;)(1 — L;) P;)?
4 3olA 24259 g2 okl A

29 Anol Sole 2EAEY W, rol ta 2
L1 (36)

HH oz o]Folx 7] wEol
Act. wreba] wZs
(1— L)1 — M)(1 — P;)

— M) L; +2(1 — M;)(1 — L) P |’

Lw=Y,  w=1°1, N2 &

Y; —
+2(1

A =GR of
PFAY Ft
7= ZW% sz T
= (N;/N), i =1,2
She AASolch

},
(3.7)

ek

g

Oﬂ/‘i w;
ioll &

\_/

912} 4 (3.6)

o]jr_

(1 - L)1 = Mi)(1 = P)[1 — (1 = Li)(1 = M) (1 — Py)]
ol

[2M —1+2(1—M-1)L1-+2(1—M)(1—L)P}
& 5

S
2
fr - m) +
(3.5), (3.6)3} Chochran (1977), Section 5.109] E28 1& ©]-§3}]
ok, AL BAANAM 7, ol ThEE AP PR
T
?loto] Zhzfel B0l ni,na, ..., m2

otJ| ¢
L (3.8)

tlo ¥

=
3]
=4

K1

ZA S
1=
24k R

Ot

.
A
| ol chea} 7o B AR
20| thst 57
n/ 1y
(1-L)(1— M) (1-P){1—(1-L,)(1 M)(l—Pi)}F
— ¢ -, i=1,2,
(1 L)(l—M»(l—Pi)}]i
O

) * =
o] 4] (3.7)A, dtF oz 7, o et HRE &
o) 7 ]
n; 2| &
2 a2
{2M; —1+2(1—M;)L; +2(1—M;)(1—L;) P;}?

A
o I~
Oé‘ET
l
i=1

%
— 1
{2M; —142(1— M;) L +2(1— M;)(1—L;) P; }2
fe) Aoe Ag 4 k.
a4 vt 2k
172
2
} :| ’

tu o

Hel 3.5 n =
25k 2AK 220 2|
—Lg
i
(1= L) (1= M;) (1= P)1

Chochran (1977), Section 5.52] Theorem 5.7 4 ¢]¢] 235
Al (3.7 hJstd, =4 7.9 Ha
)= (1= L)1 = M)A - )]
(3.9)

g o
n 1
Zwi |E7T5i(1 Tsq

i=1
(1— L)1 = M)A

w; |:ﬂ'si(1 Te; )+
— v)+
- p
2M; —1+2(1 — M;)L; +2(1 — M;)(1 — L;) P)?

A9 4 (3.8)2 o3kl miE T3k

Ex=k
1
[Z wz{ﬂ-s (1—ms;)+
L

i=1

S

Var(#s) =

i=1,2,
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Ao A Aeke 394 2318532 H R 3 Kimd} Elam (2005)9) 294 238531239 vlw
Q3te] A& & (relative efficiency; RE)S ©]83}9th 7|4 AE&L SEA7} wzst Aot
of Hoh= BHEY FA, 7, 159 B4R o]-8dte] ALtetlen, Kim¥} Elam (2005)0) dfsto] &
AFollA Alrd 39A SEESSHEZ Y AHEES a3t 2ol Aol
_ Var(#g)

Var(7s)

A EE(RE)°] 1.0 Kt} 2 39, = Sl8E 33 H R H ] Var(fs)©] Kim¥} Elam (2005)2]
29HA S3ES R Var(fy) Bt Zod, A& go] Frke 2L ou]gitt
AR E(RE)E A7) 9151 2300 270e) Fo] 9ol AR, ke st ol Bag AR s,

w
¢

s
ol
i‘l

1. BHS p=10000]3, n = ny + na, (n1,n2) = {(300,700), (500,500), (700,300)};
%-o/] E% (nl, 2)01] U‘}ﬂ'y (’LU1,'LU2) = {(377)7 (575)7 (773)}7

_/':
- oA SEATE NS Jidol] Lok BYE (s, 7s,) = {(.08,.13), (.13,.18)};
o] &= BEH|E, T = wiTs, + WaTsy;
- AR DA A NS R SHS BF, (M1, Ma) = {(.1,.15), (.2,.3), (.3,.45)};
. %:—‘{"]_ﬂﬂ T\;}Zﬂoﬂjﬂ ?171:}-?} Q_E'—oﬂ %%@ 5—}%7 (P17P2) = {(17 2)7 (27 3)7 (37 4)}7
- AR A A Rz AR §9E &E, (L1, L2) = {(.1,.15), (.2,.25),...,(.9,.95)}.
BB BE ZF| tigte] Var(fk)ol tidt Var(7,)9 JUEg&S AMsgen, Ad=E
E)o] 1.0ETH 2 3vh4 23185339 R o] Kim¥} Elam (2005)9] 294 3185334
Rrh o E2AHUe yehdth 439 540 BE 23 tiste] 1 A9ES ARHo, B

94e] st wWe JUEse] Aol A2 fAsle] HEALR (r,,m,) = (.08,.13)9] 72
o1, Tsy) = (13,.18)9] A9E & 4.13} 4.20] 2 et}

Aol (wr,w2)2) AR BAGLO] (M, M2)2 Zto] AW AE o] 27 Ueh)s 232 o
Tk w3, (M, Mp)e] 23
FaTN

N4 o ooe W N
olo
L
)
N
N
=
o
%
)
(L d

o 5 oX
5 (i

%

=2

4;

> gl Tiste] (Pr, P)el @l S7b8HE, Var(ie)9] @l S7beh
WE Var(i,)9] ghe dadhs %ol Utk SO (Ly, L)€ gkl Z7H5HA Var(#) 9l 2
Fashs Aoz BAT Yo, AE 397 FHAENIYRYS) Yringol Sreen

SO E M) < My <0.20]3 Py < P> <0290 A9, Ly < Ly <0.65¢]9, 304 33185315
Bo| AriEgo] LOMTH A A% BAH ek T Ak 3vA 334 BHSHRI 2
AN AE 1] SHE 2E (M, Mo)7H 4T3 2 B9(Ma > My > 0.3), 7 A5 A A
AN A 10] ST BE (P, P)9 (Li, L)) 7ho] S713H01, 2 Q704 Al 30
Sag3sdmyge] iR ge] S Aol e & 4 ek,
4190 Ti3te] ARH AHEE (my,my) = (13,.18)9] ARl B2 E 42014 E FAG A2
BT Utk o171A E 4.29) ABE (m,,m,) = (08,.13)% AFH E 419 Az} vlmaiel 4
BB, V(#)9) ghel S748he wRle] V(r,)9] g Rasted, ARAOE (r,m,)d ol 715
AU ES(RE) o] S745he A o] #35 gich

3Ol Qs HAZIYYE ol B300] ELE SRUcIE AT, E 41} 429 S A
Aoz AWy AH}AOZE My < M, < 0.20]3 P, < P, <029 A%, Ly < Ly < 0.65°]4d A

2E Lol ©oro Bodlo BR A b ot oz
- e ]

FH
o[)l'

rEﬂ.,E

N N

% =
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T 4.1, (maq,msn) = (0.08,0.13), ms = w1y + wamso W, 7,2 7,2 24} 7,9 ATISE(RE)

(wl, ’u)g) (]\417 Mz) (P1, P») (Ll7 Lz) V(frk) V(’frs) RE
(0.5, 0.55) .003549 0.3689
(0.6, 0.65) .001139 1.1480
(0.1, 0.2) (0.7, 0.75) .001308 .000546 2.3935
(0.8, 0.85) .000294 4.4524
(0.1, 0.15) (0.9, 0.95) .000160 8.1789
’ (0.5, 0.55) .001419 229.8111
(0.6, 0.65) .000679 480.2317
(0.3, 0.4) (0.7, 0.75) 326203 .000389 838.2590
(0.8, 0.85) .000237 1375.8954
0.3, 0.7) (0.9, 0.95) .000145 2247.0692
’ (0.5, 0.55) .000888 13.5479
(0.6, 0.65) .000525 22.9212
(0.1, 0.2) (0.7, 0.75) .012028 .000334 35.9876
(0.8, 0.85) .000218 55.0986
(0.3, 0.45) (0.9, 0.95) .000141 85.1832
' (0.5, 0.55) .000569 126.9400
(0.6, 0.65) .000379 190.3996
(0.3, 0.4) (0.7, 0.75) 072169 .000264 273.4410
(0.8, 0.85) .000187 386.5641
(0.9, 0.95) .000131 549.2099
(0.5, 0.55) .005770 0.1034
(0.6, 0.65) .001737 0.4495
(0.1, 0.2) (0.7, 0.75) .000781 .000711 1.0974
(0.8, 0.85) .000346 2.2591
(0.1, 0.15) (0.9, 0.95) .000172 4.5303
' (0.5, 0.65) .002725 28.5029
(0.6, 0.55) .001022 75.9620
(0.3, 0.4) (0.7, 0.75) 077666 .000503 154.5121
(0.8, 0.85) .000273 284.1251
(0.7, 0.3) (0.9, 0.95) .000151 513.5133
’ (0.5, 0.55) .001467 4.4629
(0.6, 0.65) .000744 8.7954
(0.1, 0.2) (0.7, 0.75) .006547 .000424 15.4483
(0.8, 0.85) .000252 26.0285
(0.3, 0.45) (0.9, 0.95) .000147 44.4177
k (0.5, 0.55) .000901 356.4027
(0.6, 0.65) .000524 613.4899
(0.3, 0.4) (0.7, 0.75) .321288 .000326 985.4993
(0.8, 0.85) .000209 1540.1681
(0.9, 0.95) .000133 2421.5510
tEgol 1.0 e} e a= o, Aw 39 $38ESSHR Y JiEeo] S

o Kim3} Elam (2005)% 20 SAREATALYLL 2840l Fe slow B =B
A DAL F WA B Tl Al AR AN U Aol $HE BBl S/15Y AriRs
FFethe Zo] Bs gtk AAAH Sl Z/«} b ARzALY RN SHAe] Aol ]

p2
@ o (% St
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H 4.2, (meq,msn) = (0.13,0.18), s = wimsq + wamss 2 I, 752t #,2] LA} 7,0 AT E(RE)
(w1, wa) (M1, Ma) (P1, P») (L1, L2) V(7k) V(#s) RE
(0.5, 0.55) 003589 0.3756
(0.6, 0.65) .001177 1.1453
(0.1, 0.2) (0.7, 0.75) .001348 .000583 2.3125
(0.8, 0.85) .000330 3.0868
(0.9, 0.95) .000196 6.8819
(0.1, 0.15)
(0.5, 0.55) .001460 223.4610
(0.6, 0.65) .000717 455.2845
(0.3,0.4) (0.7, 0.75) .326334 .000426 766.8114
(0.8, 0.85) .000273 1194.7875
(0.9, 0.95) .000181 1801.6135
(0.3, 0.7)
(0.5, 0.55) .000926 13.0297
(0.6, 0.65) .000562 21.4862
(0.1, 0.2) (0.7, 0.75) .012070 .000371 32.5717
(0.8, 0.85) .000254 47.4554
(0.9, 0.95) .000177 68.1280
(0.3, 0.45)
(0.5, 0.55) .000607 119.2286
(0.6, 0.65) .000416 173.9043
(0.3,0.4) (0.7, 0.75) .072317 .000300 240.9248
(0.8, 0.85) .000223 324.7397
(0.9, 0.95) .000167 432.0292
(0.5, 0.55) .007595 0.1083
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(0.1, 0.15) (0.9, 0.95) .000210 3.9126
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(0.6, 0.65) .001062 73.2614
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(0.7, 0.3)
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(0.8, 0.85) .000247 1303.4599
(0.9, 0.95) .000171 1883.4773
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Abstract

Asking sensitive questions by a direct survey method causes non-response bias and response bias. Non-
response bias arises from interviewees’ refusal to respond and response bias arises from giving incorrect
responses. To rectify these biases, Warner (1965) introduced a randomized response model which is an
alternative survey method for socially undesirable or incriminating behavior questions. The randomized
response model is a procedure for collecting the information on sensitive characteristics without exposing
the identity of the respondent. Many survey researchers have proposed diverse variants of the Warner
randomized response model and applied their model to collect the information of sensitive questions. Using
an optimal allocation, we proposed three-stage stratified randomized response technique which is an extension
of the Kim and Elam (2005) two-stage stratified randomized response technique. In this study, we showed
that the estimator based on the proposed response model is more efficient than Kim and Elam (2005). But
by adding one more survey step to the Kim and Elam (2005), our proposed model may have relatively less
privacy protection compared to the Kim and Elam (2005) model.
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