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Estimation of parameters in stratified cluster sampling on randomized response technique for sensitive question survey
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[ABSTRACT] Objective: To explore a scientific, complicated sampling method and corresponding formulas for sensitive
question survey. Methods: Cochran W. G. ’s classic sampling theories, two randomized response technique(RRT) models, total
probability formulas, and properties of mean and variance were used in this study. Results: Formulas for the estimation of the
population proportion and its variance for dichotomous sensitive questions on Greenberg model in cluster sampling and stratified
cluster sampling were deduced. Formulas for the estimation of the population mean and its variance for quantitative sensitive
question on the additive constant model in cluster sampling and stratified cluster sampling were deduced. Our survey methods
and formulas were successfully applied in surveying the pre-marriage sex and cheating in examination in Soochow University.
Conclusion ;: Our survey methods and formulas on two RRT models for sensitive question survey in cluster sampling and stratified
cluster sampling have high reliablility.
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Tab 1 Proportions of pre-marriage sex behavior in each class for two times investigation

on Greenberg model in stratified cluster sampling

Students ‘Meaps Mean§ Students .MEHFIS } Mean§
(First time ) (Second time) (First time ) (Second time)
Undergraduate Postgraduate .

(Class) il il (Class) iz iz
1 0.2370 0.2389 1 0.250 6 0.230 8
2 0.140 1 0.123 0 2 0.225 3 0.2155
3 0.239 4 0.208 7 3 0.214 5 0.224 6
4 0.215 8 0.254 8 4 0.242 9 0.238 4
5 0.179 6 0.217 0 5 0.233 3 0.248 3
6 0.197 7 0.227 6 6 0.262 4 0.271 9
7 0.152 7 0.192 6 7 0.2514 0.237 9
8 0.234 8 0.203 8 8 0.2389 0.2027
9 0.055 4 0.055 3 9 0.210 5 0.210 0
10 0.073 1 0.110 0 10 0.252 7 0.2352
11 0.107 0 0.073 8 11 0.205 5 0.226 9
12 0.012 4 0. 000 0 12 0.208 3 0.2111
13 0.112 1 0.1355 13 0.248 5 0.213 2
14 0.212 2 0.212 2 14 0.269 4 0.239 7
15 0.138 1 0.127 4 15 0.360 1 0.348 7
16 0.170 4 0.170 4 16 0.212 4 0.212 4
17 0.149 5 0.149 5 17 0.219 0 0.233 4
18 0.144 8 0.151 2 18 0.219 0 0.212 4
19 0.158 9 0.192 4
20 0.169 3 0.132 3
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Tab 2 Mean of cheating frequency on exams in recent two semesters in each class for two

times investigation on Additive constant model in stratified cluster sampling

Students ‘_Mcags . Means Students ‘.Mcar.ls . Means
(First time ) (Second time) (First time) (Second time)
Undergraduate , Postgraduate ,
(Class) i m (Class) pz m
1 1.053 2 0.989 4 1 1.318 2 1.431 8
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19 0.833 3 0.7857
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Kuzhuye =t Folium Pleioblasti Bitter Bamboo Leaf
Laifuzi EEF Semen Raphani Radish Seed
Lajiao il Fructus Capsici Hot Pepper
Laliao o Herba Polvgonie Hvdropiperis Red-Knees Herb
Lameihua 1575 Flos Chimonanthi Praecocis Wintersweet Flower
Langbacao RinE Herba Bidentis Tripartitae Bur Beggarticks Herb
Langdangye ey Folium Hyoscvami Henbane Leaf

Radix Euphorbiae Fischerianae/Radix
Langdu BE Euphorbiae Ebracteolatae Langdu Root
Langyupi HhHE R Cortex Ulmi Parvifoliae Chinese Elm Bark
Lanxiangcao =EE Herba Caryopteridis Incanae Common Bluebeard Herb
Laochuyu ZRF Rhizoma Alocasiae Cucullatae Hoodshaped Alocasia Rhizome
Leigongteng N Radix Tripterveii Wilfordii Common Threewingnut Root
Leiwan ZEh Omphalia Stone-like Omphalia
Lianfang ERE Receptaculum Nelumbinis Lotus Seed Pot
Liangmianzhen R Radix Zanthoxvli Shinyleaf Pricklyash Root
Liangiancao ERE Herba Glechomae Longtube Ground lvy Herb
Lianxu ED Stamen Nelumbinis Lotus Stamen
Lianzi EF Lotus Seed Semen Nelumbinis
Lianzixin EFIL Plumula Nelumbinis Lotus Plumule
Liaogewang JEE Radix Wikstroemae Indian Stringbush Root
Liaogiao EHS Fructus Forsythiae Weeping Forsythiae Capsule
Liedang LE] Herba Orobanches Skyblue Broomrape Herb
Liexiangdujuan FIEHES Folium Rhododendri Anthopogonoidis Savoury Rhododendron Leaf
Lilu B5 Radix et Rhizoma Veratri Falsehellebore Root and Rhizome
Ling = Pedicellus etPericarpiumTrapae Water Calptrop Base and Peel
Linglan #®= Herba Convallariae Lilyofthevalley Herb




