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Abstract: In the process of many questionnaires, if the topic of study is involves in sensitive
characteristics, the participant usually resists or reply untruthfully. It is because of hiding the actual
characteristic and protecting the individual privacy or all sorts of psychological factor. Hence, static
data or estimates concerning sensitive question are usually very insubstantial and inaccurate. In order
to solve this problem, Warner (1965) first proposed “Randomized Response Model”, and he helps to
obtain the reliable data to deduce proportion of the sensitive group by executing this model. Besides, it
may raise the protection of participants and reduce the probability which the participant untruthful
replied. Greenberg et al. (1969) proposes Unrelated-Question model, to improve the two questions
which both have the sensitive anxiety in Warner (1965) model. Christofides (2003) proposed a new
randomized response which extended Warner (1965) model. The participant doesn’t have to answer
Tyes, and "no; directly, and reduces the sensitive level of the participant. This article mainly
focuses on how to employ random trials to assist the progress of randomized response procedure so
that the rejection rate of interview can be reduced and the privacy of interviewees is well protected.
Better ratio estimate and interview qualities are expected to obtain. Toward this purpose, the
following works have been done: (1) We apply the stratified random sampling design to generalized
Christofides (2003) randomized response model. Two new generalized models for the sensitive
problems, which is an integration of Warner (1965), Greenberg et al. (1969) and Christofides (2003)
model, is proposed. In this paper, we also can find the estimator and variance of sensitive proportion.
(2) We want to compare the performance of estimation with Warner (1965) and Christofides (2003)
model, by data simulating. (3) The proposed models include Warner (1965) and Christofides (2003)

methods as special cases for a specific choice of the parameters.
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b3 R (R VR ) -

4. BUEIRBEHATELIER
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%1 ‘Fh’,' m; =1FRy53 Fg%%%fﬁé?ftﬁﬁ&@? Christofides (2003) 1=\ I ¥k =ik

6 6, w, w, L 2 3 4 5 6 7 8 9 10
© RE, RE, RE, RE, RE, RE; RE, RE RE

0.1 09 09 0.1 0.18 1.2531 1.3060 1.3733 1.4487 1.5256 1.5985 1.6635 1.7193 1.7657
0.7 0.3 0.34 1.8350 2.0094 2.2315 2.4803 2.7340 2.9742 3.1889 3.3729 3.5260
0.5 05 050 2.1531 2.3940 2.7006 3.0443 3.3946 3.7263 4.0228 4.2768 4.4883
0.3 0.7 0.66 1.8350 2.0094 2.2315 2.4803 2.7340 2.9742 3.1889 3.3729 3.5260
0.1 0.9 0.82 1.2531 1.3060 1.3733 1.4487 1.5256 1.5985 1.6635 1.7193 1.7657
02 0.8 09 0.1 0.26 1.2378 1.2643 1.2945 1.3245 1.3515 1.3742 1.3927 1.4072 1.4185
0.7 0.3 0.38 1.7845 1.8719 19716 2.0704 2.1594 2.2346 2.2953 2.3432 2.3804
0.5 0.5 0.50 2.0833 2.2040 2.3417 2.4782 2.6011 2.7049 2.7888 2.8549 2.9063
0.3 0.7 0.62 1.7845 1.8719 19716 2.0704 2.1594 2.2346 2.2953 2.3432 2.3804
0.1 0.9 0.74 12378 1.2643 1.2945 1.3245 1.3515 1.3742 1.3927 1.4072 1.4185
0.3 0.7 09 0.1 034 12275 1.2383 1.2500 1.2607 1.2698 1.2770 1.2826 1.2869 1.2902
0.7 0.3 042 1.7504 1.7863 1.8246 1.8600 1.8899 1.9138 1.9324 1.9465 1.9572
0.5 0.5 050 2.0362 2.0858 2.1387 2.1876 2.2289 2.2620 2.2876 2.3070 2.3218
0.3 0.7 0.58 1.7504 1.7863 1.8246 1.8600 1.8899 1.9138 1.9324 1.9465 1.9572
0.1 09 0.66 1.2275 1.2383 1.2500 1.2607 1.2698 1.2770 1.2826 1.2869 1.2902
0.4 06 09 0.1 042 12215 1.2241 12267 1.2291 12311 1.2326 1.2338 1.2346 1.2353
0.7 0.3 0.46 1.7306 1.7392 1.7480 1.7559 1.7623 1.7673 1.7711 1.7740 1.7761
0.5 05 0.50 2.0089 2.0208 2.0330 2.0438 2.0527 2.0596 2.0649 2.0688 2.0718
0.3 0.7 054 17306 1.7392 1.7480 1.7559 1.7623 1.7673 1.7711 1.7740 1.7761
0.1 0.9 0.58 1.2215 1.2241 1.2267 1.2291 1.2311 1.2326 1.2338 1.2346 1.2353
0.5 0509 01 050 1.2195 1.2195 1.2195 12195 1.2195 1.2195 1.2195 1.2195 1.2195
0.7 0.3 050 1.7241 1.7241 17241 1.7241 1.7241 1.7241 1.7241 1.7241 17241
0.5 0.5 0.50 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000
0.3 0.7 050 1.7241 1.7241 1.7241 1.7241 1.7241 1.7241 1.7241 1.7241 1.7241
0.1 0.9 050 1.2195 1.2195 1.2195 1.2195 1.2195 1.2195 1.2195 1.2195 1.2195

#1456 ({1018 %] 0.82 wy fif£-0.9 5] 0.1 = w, ffif-0.1 5] 0.9 Ul {3 e $55 L=t - 11k
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O - H SR Wy =W, = 0.5 K514 o S S Pofis) » REL IF7 00 10 AT A
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Y e (m=2) 7 (i=12) ];ajg“tf =P AR (P = 2P k =1+, L)V (T
o F MERGTEO, M1 0.1 509 VI -y L fliEL 2 = 10 VRHIFUTET  [NIFEERST - 4
Bk (=48 0= Christofides (2003) ﬁ?ﬁ/iﬂxkﬂf@%

RE, = Varife
Var\g,,

2 FLH L7 2 % 10 RIfORY 53 et AR (=1L Christofides (2008) ffizt b st 41t
(E IS Pk S 0, = 0, = 0.5 » d I Li'ﬁf[m\ﬁﬂ

*2 i =15 » 53 - ﬁ&[@i&f‘eﬁﬁb“? Christofides (2003) iz ¥k Pk
6 0, ww, L 2 3 4 5 7 8 9 10
9 RE, RE, RE, RE, RE, RE, RE, RE, RE,
0.1 09 09 0.1 0.18 1.2531 1.3060 1.3733 1.4487 1.5256 1.5985 1.6635 1.7193 1.7657
0.7 0.3 0.34 1.8350 2.0094 2.2315 2.4803 2.7340 2.9742 3.1889 3.3729 3.5260
0.5 05 050 2.1531 2.3940 2.7006 3.0443 3.3946 3.7263 4.0228 4.2768 4.4883
0.3 0.7 0.66 1.8350 2.0094 2.2315 2.4803 2.7340 2.9742 3.1889 3.3729 3.5260
0.1 0.9 0.82 1.2531 1.3060 1.3733 1.4487 1.5256 1.5985 1.6635 1.7193 1.7657
0.2 0.8 09 0.1 0.26 1.2378 1.2643 1.2945 1.3245 1.3515 1.3742 1.3927 1.4072 1.4185
0.7 0.3 0.38 1.7845 1.8719 19716 2.0704 2.1594 2.2346 2.2953 2.3432 2.3804
0.5 0.5 0.50 2.0833 2.2040 2.3417 2.4782 2.6011 2.7049 2.7888 2.8549 2.9063
0.3 0.7 0.62 1.7845 1.8719 1.9716 2.0704 2.1594 2.2346 2.2953 2.3432 2.3804
0.1 0.9 0.74 1.2378 1.2643 1.2945 1.3245 1.3515 1.3742 1.3927 1.4072 1.4185
0.3 0.7 09 0.1 0.34 1.2275 1.2383 1.2500 1.2607 1.2698 1.2770 1.2826 1.2869 1.2902
0.7 0.3 042 1.7504 1.7863 1.8246 1.8600 1.8899 1.9138 1.9324 1.9465 1.9572
0.5 0.5 0.50 2.0362 2.0858 2.1387 2.1876 2.2289 2.2620 2.2876 2.3070 2.3218
0.3 0.7 058 1.7504 1.7863 1.8246 1.8600 1.8899 1.9138 1.9324 1.9465 1.9572
0.1 09 0.66 1.2275 1.2383 1.2500 1.2607 1.2698 1.2770 1.2826 1.2869 1.2902
04 06 09 0.1 042 1.2215 1.2241 1.2267 1.2291 1.2311 1.2326 1.2338 1.2346 1.2353
0.7 0.3 0.46 1.7306 1.7392 1.7480 1.7559 1.7623 1.7673 1.7711 1.7740 1.7761
0.5 05 0.50 2.0089 2.0208 2.0330 2.0438 2.0527 2.0596 2.0649 2.0688 2.0718
0.3 0.7 054 1.7306 1.7392 1.7480 1.7559 1.7623 1.7673 1.7711 1.7740 1.7761
0.1 0.9 0.58 1.2215 1.2241 1.2267 1.2291 1.2311 1.2326 1.2338 1.2346 1.2353
0.5 05 09 0.1 050 1.2195 1.2195 1.2195 1.2195 1.2195 1.2195 1.2195 1.2195 1.2195
0.7 0.3 050 1.7241 1.7241 1.7241 1.7241 1.7241 1.7241 1.7241 1.7241 1.7241
0.5 0.5 0.50 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000
0.3 0.7 0.50 1.7241 1.7241 1.7241 1.7241 1.7241 1.7241 1.7241 1.7241 1.7241
0.1 0.9 050 1.2195 1.2195 1.2195 1.2195 1.2195 1.2195 1.2195 1.2195 1.2195
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%3 JiM=22 L=25 > BT RS D B

6, 6, w w, T 0.1 0.2 0.3 0.4 0.6 0.7 0.8 0.9 1.0

© RE, RE, RE, RE; RE; RE, RE, RE, RE,

0.1 09 09 0.1 0.18 0.0167 0.1205 0.6160 4.3976 9.8081 3.2955 1.8782 1.3050 1.0000
0.7 0.3 0.34 0.0166 0.1194 0.6088 4.3392 9.6791 3.2576 1.8618 1.2986 1.0000
0.5 05 050 0.0164 0.1169 0.5921 4.2046 9.3813 3.1698 1.8234 1.2834 1.0000
0.3 0.7 0.66 0.0162 0.1145 0.5763 4.0781 9.1014 3.0866 1.7865 1.2685 1.0000
0.1 0.9 0.82 0.0161 0.1135 0.5700 4.0279 8.9901 3.0534 1.7716 1.2624 1.0000
0.2 0.8 09 0.1 0.26 0.0170 0.1208 0.6111 4.3297 9.5938 3.2265 1.8461 1.2916 1.0000
0.7 0.3 0.38 0.0169 0.1200 0.6058 4.2871 9.5010 3.1994 1.8343 1.2870 1.0000
0.5 0.5 0.50 0.0167 0.1181 0.5933 4.1879 9.2843 3.1357 1.8065 1.2760 1.0000
0.3 0.7 0.62 0.0166 0.1163 0.5814 4.0932 9.0774 3.0745 1.7795 1.2652 1.0000
0.1 0.9 0.74 0.0165 0.1155 0.5766 4.0552 8.9942 3.0499 1.7685 1.2607 1.0000
0.3 0.7 09 0.1 0.34 0.0171 0.1207 0.6059 4.2689 9.4173 3.1709 1.8205 1.2811 1.0000
0.7 0.3 042 0.0171 0.1202 0.6024 4.2413 9.3575 3.1534 1.8129 1.2781 1.0000
0.5 0.5 050 0.0170 0.1189 0.5942 4.1761 9.2164 3.1120 1.7948 1.2709 1.0000
0.3 0.7 0.58 0.0169 0.1177 0.5862 4.1129 9.0795 3.0717 1.7771 1.2639 1.0000
0.1 0.9 0.66 0.0168 0.1172 0.5830 4.0872 9.0240 3.0553 1.7698 1.2609 1.0000
0.4 06 09 0.1 042 0.0172 0.1203 0.6005 4.2147 9.2746 3.1269 1.8005 1.2730 1.0000
0.7 0.3 0.46 0.0172 0.1201 0.5988 4.2012 9.2456 3.1184 1.7968 1.2715 1.0000
0.5 05 050 0.0171 0.1194 0.5947 4.1690 9.1762 3.0980 1.7880 1.2680 1.0000
0.3 0.7 054 0.0171 0.1188 0.5907 4.1373 9.1079 3.0780 1.7792 1.2645 1.0000
0.1 0.9 0.58 0.0170 0.1186 0.5890 4.1243 9.0799 3.0698 1.7756 1.2630 1.0000
05 05 09 0.1 050 0.0172 0.1196 0.5949 4.1667 9.1629 3.0934 1.7857 1.2670 1.0000
0.7 0.3 0.50 0.0172 0.1196 0.5949 4.1667 9.1629 3.0934 1.7857 1.2670 1.0000
0.5 0.5 0.50 0.0172 0.1196 0.5949 4.1667 9.1629 3.0934 1.7857 1.2670 1.0000
0.3 0.7 0.50 0.0172 0.1196 0.5949 4.1667 9.1629 3.0934 1.7857 1.2670 1.0000
0.1 0.9 050 0.0172 0.1196 0.5949 4.1667 9.1629 3.0934 1.7857 1.2670 1.0000
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