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Abstract

We apply stratified cluster sampling to a replicated systematic unrelated question model for a large scale
survey in which the population is comprised of several strata developed by several clusters and with sensitive
parameters. We first present a replicated systematic unrelated question model using an unrelated question
model to procure sensitive information from the population of clusters and then develop a suggested model
to an unrelated question by a stratified cluster replicated systematic sampling that can be used in large
population of strata. We cover the proportional and optimum allocation for the suggested model. Finally,
we compare and analyze the efficiency of the suggested model with the replicated systematic unrelated
question model.

Keywords: Stratified cluster sampling, replicated systematic sampling, unrelated question model, propor-

tional allocation, optimal allocation.
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Table 5.1. Efficiency comparison

p
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
5\12 = :\112 = 0.45, 5\22 = 5\122 = 0.55, 5\32 = 5\132 = 0.65, ;\42 = :\142 =0.75
0.1 2.08173 2.04245 2.00512 1.96960 1.93578 1.90354 1.87280 1.84346 1.81543
0.2 2.54961 2.42424 2.31254 2.21268 2.12310 2.04245 1.96960 1.90354 1.84346
0.3 3.34182 3.02932 2.76785 2.54961 2.36680 2.21268 2.08174 1.96960 1.87280
0.4 4.55053 3.98299 3.45831 3.02932 2.69070 2.42424 2.21268 2.04245 1.90354
0.5 4.59152 4.95006 4.41227 3.70974 3.12748 2.69070 2.36680 2.12310 1.93578
0.6 1.92048 3.79076 4.95887 4.55053 3.70974 3.02932 2.54961 2.21268 1.96960
0.7 0.51960 1.45181 3.46720 4.95887 4.41227 3.45831 2.76785 2.31254 2.00512
0.8 0.17038 0.45016 1.45181 3.79076 4.95006 3.98299 3.02932 2.42424 2.04245
0.9 0.11673 0.17038 0.51960 1.92048 4.59152 4.55053 3.34182 2.54961 2.08173
M2 = A112 = 0.4, oo = A120 = 0.5, Az2 = A3z = 0.6, Aa2 = A1a2 = 0.7

0.1 2.05733 2.01593 1.97675 1.93965 1.90447 1.87108 1.83934 1.80916 1.78042
0.2 2.56681 2.42722 2.30478 2.19683 2.10115 2.01592 1.93965 1.87108 1.80916
0.3 3.50907 3.12413 2.81563 2.56681 2.36403 2.19683 2.05733 1.93965 1.83934
0.4 5.20745 4.36289 3.65746 3.12413 2.72680 2.42722 2.19683 2.01593 1.87108
0.5 5.30274 5.87579 4.99254 3.98758 3.24306 2.72680 2.36403 2.10115 1.90447
0.6 1.72888 4.06959 5.90506 5.20745 3.98758 3.12413 2.56681 2.19683 1.93965
0.7 0.40911 1.24796 3.61226 5.90506 4.99254 3.65746 2.81563 2.30478 1.97675
0.8 0.15045 0.35375 1.24796 4.06958 5.87579 4.36289 3.12413 2.42722 2.01592
0.9 0.13102 0.15045 0.40911 1.72887 5.30274 5.20745 3.50908 2.56681 2.05733

Ty

AR Ee ALe Fetel ATl 209 Fo| dka Ageka, 3 WA FolME 2 Aete] 2]
7} My = My = 1,000, My = My, = 1,000, Ms = Mys = 2,000, My = My = 3,0009] Ny = 47
o Qe R ny = 279 L MBARSAGT B, T WA SolAE 2 Hee] 2717 M =
Moy = 500, Mg = Moy = 500, M7 = Maz = 1,000, Mg = Moz = 1,0009]1 Ny = 47]2] F|2to 2 HE
ng = 2709 Jg v EAFE3ITIY 1At o) wl, 2EH 7 JLFo2RH FUS 2719 50749 A
ERES FE5=d JdolA =77 259 RARES MEASEZESA HW, koA ka(kii~kia) 74
3231 ksoll A ks(koi~ koa)7HA] B 290] 3 Z2HA =W, FE27HFL g1 = g11 = 20, g2 = g12 = 20,
93 = g13 = 40, ga = g1a = 60, g5 = g21 = 10, g6 = g22 = 10, g7 = gaz = 20, gs = goa = 200] AT},
T3 Wy = 0.5, Wa = 0.5 A%l thate] Adix = Ainn = 0.3, Aoy = Aiz1 = 0.4, A1 = Aiz1 = 0.5,
M1 = Aar = 0.6, Ast = Aa11 = 0.2, As2 = Aotz = 0.25, de1 = Az21 = 0.3, Ae2 = Azzz = 0.35,
A1 = Aoz = 0.4, Ara = dogz = 0.45, As1 = doar = 0.5, Ag2 = Aoaz = 0.558 T3, Az = Aigo =
0.45, doz = A12a = 0.55, As2 = A1z = 0.65, Az = Az = 0.759) A28} Aip = A1z = 0.4,
Aoz = Aiaz = 0.5, Az = Aiza = 0.6, i = Ago = 0.72 A2 7S WAL p; = ppi 9}
Tyij = Thyij A= 0.1914 0.97F] 0.14] F7IAAZIAA dEES 73 A3 thg Table 5,15}
t}.

Table 51258 AWAOR 3372 HEATZEH o8 FHARRG 0] AL VAAFFEHo|
g3 FHARRYHTE B2A0] B UEhdS & 5 ok £ o eka S@a Aol vl ot
2 B84l ozkel Aol viehyzlE BAW pgkol AT my o] 2 AE A skus S kg
ABZEH 3 FHARRGo] A NEATEEY 93 FHARRIHT} BLHA Ao 1}

EbtTt.
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6. 2=

2 =EoAe titE FEZANA go] Yehs AR e BRI Te] o2 A= 9, 7t
=0 Ao g A s w AME 7HEdt 53 JEFEEHS 414 o AEVF NAE o vt
EAT FHATEF &3ttt 4 BT JFor A Ja, FE2H A2 RE AF
FEEES Ao Z &3t TS ARE & o FALEEHE S ARES JE viEA T FAAER
FE At 1 o]2A AAE FEIATE ThroE Age RS S3E EDNANE AEE
UEF S SHEATFEH 93 FAATEYF o= TAXF e, 7+ F9 J=S FEnHEd
F2 Bt SENHNEAFEs £33 SEnd HEAT FAEERY S At 28 Al
st S EATFEH ot FRAAERY A 7 Fo FEWES= ZAE vl elE 2 Ay
& SHoA thFETE =S A S M EATEEH o3 FAAREY T J2 NEATS
=Xl ot FALEZEYAY] TEAHES vt A3 Avtdor S MEAFTSFEY o5 74
AFEY o] J& MtEATFEHe st FALERFHT §84d0] =4 veEhdS & 5 Aot =3
“ofgtal SHe AFRe] vl wet EgAd I ApolE yERZ1E AT pFLel Fa wy kel &
A5 ALt e 3G MHEATFEH s FALAERY o] JF utEAZTZEH s 7
ArEYnT 184 0w et
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