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Assessing reliability and validity of cluster sampling on multichotomous sensitive question

with randomized response technique by monte carlo simulation
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[Abstract] Objective: To assess the reliability and validity of randomized response technique (RRT) model of cluster sampling
survey on multichotomous sensitive question investigation method and statistical formulae. Methods: A total of 404 female sex workers
were selected randomly by cluster sampling in Xichang during May 2011 to July 2011. RRT was applied to obtain their sensitive
characters. With the sensitive characters taken as parameter of simulated overall,simulated direct questioning results taken as
criterion , results got from multichotomous RRT model were compared with ones from simulated direct questioning by using chi-square
test with Monte Carlo simulation to access validity and reliability. Results:There were 99 results have no statistically significant
different from criterion («=0.05). Conclusion: The method and corresponding formulae have high validity and reliability,and can be
used for sample survey of large-scale sensitive issues.
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Table 1 Results of two kinds of simulated investigations of female sex workers’ jth STD test

=1 J=2 J=3 J=A J=5

WD TRRT MESNE RRT  FEASUNE RRT  MBEASNE RRT  FHEAUUNE  RRT  RBASNE
1 0425 04350 0.045 00450  0.115 01225 0.345 0.335 0 0.070 0.062 5
2 0460 04575 0.045 0.037 5 0.095 0.107 5 0.320 0.330 0 0.080 0.067 5
3 0500 04800 0.040 00400  0.115 0.107 5 0.305 03175 0.040 0.055 0
4 049 04400 0.025 00500  0.090 01125 0.350 0.352 5 0.045 0.0450
5 0460 04750 0.045 00400  0.150 0.140 0 0.290 0.290 0 0.055 0.055 0
6 0450 04625 0.030 0.0325 0.145 01225 0.335 0.325 0 0.040 0.057 5
7 0430 04400 0.040 0.047 5 0.135 01225 0.310 0.320 0 0.085 0.070 0
8 0430 04400 0.050 0.047 5 0.115 0.1275 0.350 0.330 0 0.055 0.055 0
9 0410 04325 0.025 00500  0.130 01225 0.355 03225 0.080 0.0725
10 0480 04350 0.035 00400  0.115 0.107 5 0.300 03425 0.070 0.0750
99 0485 05125 0.020 0.027 5 0.115 0.102 5 0.330 03125 0.050 0.0450
100 0495 05125 0.040 0.042 5 0.090 0.090 0 0.305 0.300 0 0.070 0.055 0
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Table 2 Results of assessment of reliability and validity
i Py ETRE PE i Py i P&
1 0.964 5 26 0.095 3 51 0.183 2 76 0.521 2
2 08251 27 0458 1 52 0.278 3 7 0.738 4
3 0.453 2 28 0.188 1 53 0.564 7 78 0.760 1
4 0.334 7 29 0.753 1 54 0.674 6 79 0.416 3
5 0.403 1 30 0.833 7 55 0.310 9 80 0.271 3
6 0.312 9 31 0.914 0 56 0.264 4 81 0.986 0
7 0.559 0 32 0.556 1 57 0.2329 82 0.976 5
8 0.939 5 33 0.352 9 58 0.692 2 83 0.618 3
9 0.364 8 34 0.725 7 59 0.116 9 84 0.284 3
10 0.797 4 35 0.621 7 60 0.968 4 85 0.636 1
11 0.518 0 36 0.859 7 61 0.5037 86 0.882 2
12 0.180 9 37 0.658 4 62 0.5350 87 0.2150
13 0.060 2 38 0.952 3 63 0.879 8 88 0.974 3
14 0.299 5 39 0.000 3 64 0.919 7 89 0.110 2
15 0.643 0 40 0.187 2 65 0.269 8 90 0.815 8
16 0.723 1 41 0.388 9 66 0.192 9 91 0.934 5
17 0.678 5 42 0.842 7 67 0.823 4 92 0.258 1
18 0.179 5 43 0.072 5 68 0.6311 93 0.275 3
19 0.485 6 44 0.102 7 69 0.850 5 94 0.484 1
20 0.198 9 45 0.987 4 70 0.6358 95 0.174 2
21 0.975 5 46 0.562 1 71 0.910 9 96 0.388 6
22 0.954 5 47 0.942 7 72 0.526 8 97 0.357 1
23 04271 48 0.190 0 73 0.352 7 98 0.659 1
24 0.757 1 49 0.227 0 74 0.260 3 99 0.110 2
25 0.513 5 50 0.781 9 75 0.230 0 100 0.275 3
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